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ENGINEERS, 
“WATT ny MARYHILL, GLASGOW. 


THE JOLT 
DOES IT. 


* AJAX” 


PLAIN 
JARRING | 
DESIGN 
MOULDING and f 


MANUFACTURE 


MACHINES. 
FHROUGHOUT. 


The illustration shows our latest design No. 24 plain“ AJAX Jarring Moulding Machine. Simplicity and 
stability are the chief features of these machines, and they are built to stand the very hardest usage. The 
size of table is 7-ft. 6-in. by 7-ft. 6-in., but this can be varied io suit customers’ special requirements. Lift~ 
ing capacity is 10\tons at 80 lbs air pressure and itapact columns are equally distributed ueder the whole 
surface of table, giving a substantial support to the load without any overhang. Moulds are succesfully 
rammed in a few seconds, and are thoroughly uniform in density, thus saving at least 10% in overweight of 
castings. See our M—! catalégue for further particulars’ and ‘information bears other sizes and types 
of “AJAX” Jarring Machines. 
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FREE FROM CARBON. 


METALS AND ALLOYS 


Ferrous and Non-Férrous. 


‘FERRO | FERRO-CHROME. Exampie wo. 24| RARE 
Carbon free, 65/75% Cr. This alloy, which is easily crushed, is of the greatest 


advantage-to makers of special steels with which Chromium must be introduced and 
ALLOYS carbon kept low. It is adequately suited end widely used for the manufacture of METALS 
q “stainless or “rustiess steel. 


FOR WELDING T R fee IT RE-HEATING 


THE BRITISH THERMIT CoO., LTD., 


Telegrams: THE ALBANY, 
Works: GARSTON. LIVERPOOL. 


This firm which is, and always has been, entirely Brition, has no 
connection with any other Company of what liar title, 


SPECIAL 
ALLOYS 
PREPARED 


Proprietors: NOBEL'S Co., Ltd., GLASGOW. 


OWNERS of THE ALUMINO-THERMIC 


THERMIT WELDING 
COMPOUND. —— REPAIRS to BROKEN 
CASTINGS 
TITANIUM-THERMIT. A. 2B carried out at 
FERRO-TITANIUM. - = | OUR WORKS. 
PURE METALS and 
ALLOYS. TELEPHONE: East 


TELEGRAMS: ‘pulmen, P Phone, LONDON 


REGISTERED TRA M 
SOLE ADDRESS:— 


675, COMMERCIAL ROAD, LONDON, E. 


PLEASE NOTE.—This Company has no connection with any other Firm or Company of similar title. 
All the Company’s Sharehoiders and Employees are British. 


| 
Established 1904, 
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We can meet your requirements in 


SPECIAL 
oundry Iron 


CAPPONFIELD BRANDS. 


C.A.M. -  - All Mine 
C.C.B. - - Cold Blast 
ZENITH Refined 


Thomas & Isaac Bradley, Ltd., 
Capponfield Blast Furnaces, 


— BILSTON. — 
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“ FOUNDRYMEN have been seeking this material for years.” 


Supplied only in 40 gallon Casks. No bulk broken. 


FOUNDRITE versus CORE GUM. 
FOUNDRITE is the binding material for moulding sand and cores. 


FOUNDRITE SUPERSEDES and makes unnecessary all classes of CORE GUM, 
LINSEED OIL and all other BINDING material. 


FOUNDRITE will renew old and burned sand, making it usable over and over again. 
FOUNDRITE makes CORES unbreakable and the use of core irons unnecessary. 
FOUNDRITE leaves CORES perfectly porous and does not shrink. 


FOUNDRITE has been ‘‘found right’ for all Sand binding in the Foundry for 
all purposes. 


FOUNDRITE is supplied in LIQUID form ready for use. Dilute with Water. 


The porosity of the core is perfect, and cores so made do not 
shrink. 


No blowing, cracking, crumbling, See or loss of 
strength can take place. 


COST OF USING “ FOUNDRITE. 4 


For ordinary work the price is about One Penny per gallon. 


FOUNDRITE is used in all important Foundries in Great Britain 
and the Continent. 


FOUNDRITE SAVES MONEY. 
FOUNDRITE PREVENTS WASTERS. 


Telegraphic Address—" MOROD, SHEFFIELD.” Telephone 4318, 


HEDLEY MOORWOOD & Co. Ltd, 


21, Church Street, SHEFFIELD. 
FOUNDRY EXPERTS. 
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COLDENDALE CYLINDER PIC IRON. 
IRON 


STOKE-ON-TRENT. 


NOTE THE FOLLOWING POINTS— 


1. Dense with close grey fracture. 


2. Melts hot and exceedingly fluid and will fill every 


corner of your Mould. 
3. Easy to Machine. 
Absolutely sound. 


WE MAKE A SPECIAL QUALITY FOR 


MOTOR CYLINDERS. 


Contractors to the Admiralty, Principal Railway Companies and 
Engineers at Home and Abroad, 


Selling Agents: WESTOBY & RAWSTRON, 
224, Corn Exchange Buildings, Hanging Ditch, MANCHESTER. 
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FULL PARTICULARS FROM 


LEYS MALLEABLE CASTINGS CO. LTD.. 


DERBY. 
MAKERS OF THE CELEBRATED BLACKHEART MALLEABLE CASTINGS, 
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WHEN BUYING 
FOUNDRY 
FURNISHERS z 
E AND = Send your enquiries to 
FOUNDRY REQUISITES ¢ | ROBERTS, GLAZEBROOK & Co., Ltd., 
56, 58, 60, CHAPEL STREET, = Cobden Works, Gower Street, 
2 SALFORD, MANCHESTER. 2 BIRMINGHAM. 


FOR MAKING 


REGENERATIVE GAS >= 


FURNACES 


MALLEABLE IRON 
CONTINUOUS ANNEALING FURNACES FOR ALL PURPOSES. 


tHe E. W. HARVEY GAS FURNACE 


10, QUEEN ANNE’S GATE, WESTMINSTER, LONDON, S.W.1. 
SUCCESSORS TO FREDERICK SIEMENS’ 
FOUNDED IN LONDON BY SIR WILLIAM SIEMENS IN 1856. 


AND STEEL CASTINGS. | 


BUSINESS 


JOHN HALL & CO. 


OF STOURBRIDGE, LIMITED. 
STOURBRIDGE, ENGLAND. 


Monofacturers of 


FIRE BRICKS, BLAST 
FURNACE BRICKS AND 
CUPOLA BRICKS. 


CUPOLA BRICKS 


FOR LINING 
ORDINARY AND PATENT 


CUPOLA FURNACES. 


JOHN R. FYFE & CO.,, 
SHIPLEY, Yorks. 


MCNEIL’S 


from 30 Ib. to 6o cwt., with 

without ing: also mounted or 

tii jounte They are also si uitable 
al 


on ‘applica ation to 


GAN ALSO BE MADE IN ALUMINIUM. 


ul: 
- ~ ring 


« 
| 
i 
th These Ladies are manufac 
tured by a patented process, 
cach from a singe steel plate 4 
without weld or rivet. They are 
Mmm extremely light, being at the J 
same time the strongest and 
© me most durable in the market, 
se] = Ladies to contain 56 Ib. of metal 
Mumm only weigh about 7 Ib. each 
4 
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FOUNDRY 
REQUISITES. 


H. G. HILLS, 


MILAN (Italy). 


Importers ot 


MINERALS, METALS. ALLOYS, 


REFRACTORY MATERIALS and all re- 
quisites for the Engineering Trades, 


London Office: 44 & 46, KINCSWAY, W.C.2, 


t. Telephone 1445. 


Telegrams: Verzocchi West 


FIRE BRICKS & CLAY 


CUPOLA BRICKS. 


Best Quality. 


LESSEES OF DELPH AND TINTERN 
ABBEY BLACK AND WHITE CLAY. 


KING BROTHERS, 


(STOURBRIDGE) Ltd., 


50, FOUNTAIN STREET (City), 
MANCHESTER. STOURBRIDGE. 
imi 
4 
The wide manufacturing 
experience of the Coventry 
SG Ordnance Small Tools Depart- 
ment has been brought to bear 
= + on the design and production 
New Simplex 


Chipping Hammer. 


This tool represents the perfect evolution of a sound 


is sold in sizes suitable for light and 


idea, and 
medium chipping and caulking and—for the heaviest 


work. 


It will assist that rapidity in production which is 


essential to our manufacturing supremacy. 


You should certainly make enquiries. 


7 fd HH The Coventry Ordnance Works, Ltd., 
== Coventry. 
sf 
Soveniry dnance Works 
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We Guarantee 


Every Car of Pig — Coke — Scrap 
Will Produce Better and more Castings 


"WAY BACK IN THE 80’s 


a molder conceived a—BIG IDEA—which was: 


A Foundry Foreman should know every 
little detail about making Castings. 


By close observation of men and conditions this 

molder became foundry foreman at an early age— 

then. superintendent—manager and systematizer of 

foundries, during which time he STANDARDIZED 

CUPOLA PRACTICE—made it fool-proof” —and 

a doing so he discovered a new metal—Semi- 
teel. 


It was while systematizing foundries that he got 
another great idea— 


To simplify the Chemistry of Iron and Steel 
—translating scientific problems and techni- 
cal terms into plain language—in other 
words, to give Foundrymen practical Metal- 
lurgy concisely arranged and understood by 
the apprentice, foreman or manager, although 
perhaps these men are not aware that H,O 
is water. 


The Result : 


McLain graduates are neither strictly practical nor 
technical—but a COMBINATION OF BOTH— 
which spells EFFICIENCY AND ECONOMICAL 
FOUNDRY PRACTICE, 


Foundrymen everywhere — 


now reap the benefit of the “BIG IDEA,” for 
McLain’s System shows them in concise form the 
SCIENTIFIC MIXING AND MELTING OF 
IRON AND STEEL SCRAP—the secret of pro- 
duction at the least cost. 


Write for Latest Booklet on Semi-Steel, FREE. 


SYSTEM, INC. 


710 GOLDSMITH BLDG. MILWAUKEE. WIS.. U.S.A. 


Idea. 
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WE SUPPLY THE LEADING FIRMS IN THE TRADE WITH 


FOUNDRY BLACKINGS 


OF ALL KINDS 


COAL DUST, CHARCOAL, PLUMBACO and BLACK-LEAD and 
done so since 1831. 


& 1. WALKER, musts, ROTHERHAM. 


Our Specialite is Studying Special Requirements. 
KINDLY HAND US YOUR ENQUIRIES. 


THOS. BROADBENT & SONS, Ltd. 


CENTRAL IRONWORKS, HUDDERSFIELD. 
TRY A 


BROADBENT CRANE 


IN YOUR FOUNDRY 


AND SAVE 


TIME, LABOUR anno EXPENSE. 


Tels: Broadbent, Huddersfield. London Office, Suffolk House, 
Tele: 1581 (4 lines). Laurence Pountney Hill, E.C. 


NO SMOKE. SAVING 50 per cent. 
Adopted by the Leading Firms 
PORTABLE MOULD DRIERS, &c.; ALSO FURNACES FOR ALL PURPOSES OF HEA 


Gas Fired DRYING STOVES, + 
ANNEALING OVENS, &. 
TING: 


—— wee 


| 

| 3 GAS ENGINEERS, UNDERWOOD HOUSE, PAISLEY. 
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SIZE A. 


Suitable for SO or less Workers. Polished Wood 
Case. Size 9 x 6} x 6} ins. 


1 Copy First Aid Leaflet (H.O. 923). 

First Aid Instructions. 

3 dozen Small Sterilized Finger Dressings. 

Hand and Foot Dressings. 
Body Dressings. 


1 dozen Medium 


1 Bottle No. 1 Eye Drops 
3 Packets Sterilized Cotton Wool. 
1 Notice Card for Factory use. 
21/- Each. 
3 or more, 20/- each. 6 or more, 19/6 each. 


All Dressings are Sterilized and in Cartons. | 


in all Metal Foundries. 


SIZE B. 
CONTENTS OF CABINETS. 


only Triangular Bandages. 
Box Iodine Ampoules. 
Spool Adhesive Plaster. 
Pair Dressing Forceps. 
Pox Safety Pins. 


Size ‘‘A” CASES are fitted with the 
MINIMUM REQUIREMENTS \ 3 or more, 44/- each. 6 or more, 43/6 each. 
All Dressings are Sterilized and in Cartons, 


7-13, Clerkenwell Road, E.C.1. 


UNDER THE ACT | 
Manufacturers : 


3 

1 

1 
1 Bottle No. 1 E 
$ 

i 

2 

1 

1 

1 

1 

1 


MAY, ROBERTS @& CoO., Ltd. 


can tell you exactly what is required of you under the Order 
and can supply you with the means of complying with it. 


SIZE B. 


Suitable for 150 or less workers. Polished Wood 
Case. Size 13 x 11 x 7 ins. 


1 Copy First Aid Leaflet, (H.O. 923). 
» First Aid Instructions. 


Dredger Bicarbonate of Soda, 
dozen Sterilized Cotton Wool. 


Notice Card for Factory Use. 
45/- Each. 


MAY, ROBERTS & CO,, Ltd., 


And at 16, Westmoreland Street, Dublin, 


The HOME SECRETARY 


issued an Order, dated October 12th, 1917, requiring the provision of 


FIRST AID OUTFITS 


— = l 
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3 dozen Small Finger Dressin: 
Foot Dressings. 
ssing Bandages. 
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ALLDAYS 


FOUNDRY REQUISITES 


The accompanying illustrations give but a brief idea of the wide range 
of Foundry Equipment made by us, which includes :— 


BLOWERS, CRANES, CUPOLAS, FANS, MELTING FURNACES (oil, gas 
and coal fired), LADLES, SAND MIXERS, SMALL TOOLS, Etc., Etc. 


Send for Particulars— Department B. 


ALLDAYS & ONIONS, LTD., 


BIRMINGHAM, 


and at 


58, Holborn Viaduct 
LONDON, E.C. 1. 


Indian Agents: 
ALFRED HERBERT, LTD., CALCUTTA, 


Representatives for india excepting 
the Bembay Presidency. 
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MOTOR CYLINDERS! 


If you wish to be 
successful in the 
manufacture of the 
above it is essential 


that you use 


(Registered Trade Mark) 


for your CORES, 
which will overcome 
all difficulties. 


AS SUPPLIED TO H.M. WAR OFFICE. 


for particulars apply to the Makers :— 


THE SPERMOLIN CORE CoO., 
HALIFAX. 


Telegrams ;:—‘‘ SPERMOLIN, HALIFAX.”’ 
Telephone: 397 ;HALIFAX. 
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‘*Rapid”’ Cupolas, 


with or without receivers or drop bottoms. 


Roots’ Blowers, 


belt, steam-engine, or electro-motor driven, 


Charging Platforms, 
Hoists, and Ladles. 


ECONOMICAL RESULTS 
GUARANTEED. 


We are also Manufacturers of Steam Hammers, Smiths’ Hearths, Centrifugal Pumps and Fans, High-Speed Engines 

and the “ Bradford’’ Patent Boiler Feed Pump. 

We are the original makers of “Rapid” Cupolas as under. Stewart’s Patent. We make this intimation as other 
makers are introducing this description, which had become established as a synonym of Stewart's Cupolas. 


CONTRACTORS TO HIS MAJESTY'S GOVERNMENT. 


THWAITES 


Vulcan tlronworks, BRADFORD. 


Telegrams— 
“THWAITES, BRADFORD.” 

Telephone— 

Nos. 3459 and 3460 BRADFORD. 


London Office 3 
96 & 98, Leadenhall Street, E.C. 


Catalogues on Application, 
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New Unit 
STEEL CONSTRUCTION 


FREDK BRABY & CO. LTD 


STRUCTURAL ENGINEERS 
PETERSHILL ROAD GLASGOW 


Monufecturers of 


| STEEL BUILDINGS & STRUCTURES Heavyorlight Ordinary or Unit design — 
STEEL TANKS & CISTERNS STEEL SHEETS & PLATES 
GALVANIZED CORRUGATED SHEETS 


ALL IRON AND STEEL FOUNDRIES 


SHOULD BE EQUIPPED WITH 


STEWART WHEEL MouLopine 
MACHINES. 


Complete 
Satistaction 
Guaranteed 


Standard Wheel Moulding Machine. 
No Loose Parts Liable to be Lost. 
ACCURATE. PORTABLE. CHEAP. 


WRITE FOR PRICE AND PARTICULARS TO 


DUNCAN STEWART & CO.,LTD., 


LONDON ROAD IRONWORKS, GLASGOW. 
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DARLASTON, South Staffs. 


SPECIAL COLD BLAST PIG 


Brands: 
R.A.M. IXL. C.B.R. D.M.R. 
FOR CYLINDERS. FOR CHILLED CASTINGS, &c. CHARCOAL FOR MALLEABLE 


CASTINGS, &c. 
* SELECTION ANALYSIS FRACTURE AND CHILL GUARANTEED 


ALL MINE. WARM BLAST. COLD BLAST. 


AM IxL. 1X L.-CB. 


ear iF YOU HAVE DIFFICULTIES WITH YOUR SPECIAL CASTINGS CONSULT US. 
We can put you right. 


WILLIAM CUMMING 


Also 
THE WELL-KNOWN BRANDS 


“IMPERIAL” 


FOR 
IRONFOUNDERS’ 


BLACKING “EUREKA” 
PLUMBAGO “VULCAN” 
FURNISHERS 
CORE GUM a 
COAL DUST ee To2 

Write for Quotations. 


“SHALAGO'] 


graphic Add 

Prudence, Glasgow. 

Cummin, Biacking Mills, Cameien. 
Cumming, Whittington, Chesterficia. 


Kelvinvale Mills, Maryhill, Glasgow. 
Sunnyside Biacking Mills, Falkirk. 
Old Packet Wharf, Middlesbrough. 
Albion, West Bromwich. 

Whittington Bracking Mills, Nr. Chesterfieia. 
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DORMAN DIE-CASTING MACHINES 


Contractors to the War Office, Admiralty, Ministry of Munitions and Air Ministry 
FOR THE PRODUCTION OF DEAD-SIZE DIE-CASTINGS IN TIN, LEAD & ZINC ALLOYS 
These machines have proved to be a practical profit earning proposition. 


At great speed and low labour cost they produce castings of 
splendid quality and exact size ready for use without machining. 


Size No. 2 makes Castings up to 20-Ibs. weight. 


SELECTED 


The North Staffordshire Railway 
Co., Stoke-on-Trent 

Siemens Bros. Dynamo Works, Ltd., 
Stafford 

Tozer, Kemsley & Fisher, Ltd., 
Adelaide 

Lancashire & Yorkshire Railway 
Co., Ltd., Horwich 

Bristol Tramways and Carriage Co., 
Ltd., Bristol 

Standard Motor Co., Ltd., Coventry 


J. 1. Thornycroft & Co., Ltd., Basing- 
stoke 


Burton Fils, Paris 

Phosphor Bronze Co., Ltd., B’ham. 

Electric Construction Co., Litd., 
Wolverhampton 

Daimler Co., Ltd., Coventry 

H. B. Sale, Ltd., Birmingham 

Glacier Anti-Friction Metal Co., 
London 


Size No. 1 makes Castings up to 5-Ibs. weight. 


LIST OF USERS. 


Auckland Electric Tramways Co., 
Ltd., New Zealand 

E. Williams, Smethwick 

Straker-Squire Ltd., London 

Parsons Bros., Luton 

Anto-Attrition Metal Co., London 

Walker-Hanna Bearings Ltd., Man- 
chester 

Arundel & Co., Stockport 


W. H. DOORMAN @ CO., Limited. 


Offices and Works: STAFFORD, England. 


Telephone and Telegrams: Dorman 121 Stafford. 


London Offices: 3 St. Bride’s House, Salisbury Square, E.C. 4. 
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MEX FUEL OIL 


EQUsiNG the war Mex Fuel Oil proved invaluable to the nation for 
furnaces in connection with shell and other munition production. In 
the coming days of peace its use will be even more extended because of its 
clean “soaking” heat for drop stamping and forging, etc., its high calorific 
value and the increased output, saving in space, labour, time and cost which 
result from its use. Our engineers are at your service for consultation. 


Write for further 
details to-day :— 


ANGLO-MEXICAN PETROLEUM Co., Ltd., 


Fuel Oil Dept. (U-K.) 
16, FINSBURY CIRCUS, LONDON, E.C.2. 


ANALYSES 

“INVINCIBLE” MICROGRAPHS 


WILL Consulting 
INCREASE PRODUCTION ON SOURDRY WoRKx. 


MOULDING MACHINES, PATTERN PLATES, and Laboratory for all kinds of Metallurgical 


STRIPPING MASH NES, Analytical Investigations. 
Chemists. 


T. EM ANSERCH. THE INVINCIBLE SAND | MIXER. 


ings, Renewable Reels, 
Grinds, Mixes, Screens & Prepares . 


EVERY DESCRIPTION OF 
MOULDERS’ y SANDS AT LOWEST COST. 
PATENT WOOD, MINERAL AND mes Saves Labour Reduces 


Foundry Costs. 


COAL DUST BLACKINGS a Made in ‘Three Sizes—1, 3 and 6 


Tons per hour capacity. 
MANUFACTURED. 15* Miae—1 Ton per Hour. USED IN PRINGIPAL FOUNDRIES. 
WheathiH PRICES ON APPLICATION. 


charcoal works, SALFORD. | | c.£.v. HALL, 26, Paradise Sq., Sheffield. 
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FOUNDRYMEN, 


YOU ought to use “ Baltiseed” Core Oil. 
During the War, and for many years before, it 


has been the means of a tremendously 
increased output for those who 
have, and is admitted to 

be the Best Core Oil 

ever produced for 

Iron and Steel 


Castings. 


scientifi- 

cally prepared 

compound, simple 

in use, and a guaranteed 

standard quality, absolutely 

free from sediment, makes per- 
fect cores, which leave castings with- 


out labour and saves dressing room costs. 


For Particulars write Telephone: HALIFAX 13208. 


Wm. ASKE & 


Sole Manufacturers. i H AL I FA X. | 
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™ ALFRED J. AMSLER 
SCHAFFHOUSE, Switzerland, 


(LATE AMSLER BROTHERS), 


Maker of all sizes of 
Universal 
Testing Machines 


for Tension, Compression, 
Bending and Hardness 


TESTS OF METALS. 


10 Ton and 20 Ton Machines 
specially useful in the Foundry. 


Write for full particulars to 


H. S. PRIMROSE, M.1M., 


rare 30 Tons Universal Machine. | 162, Norwich Rd., Ipswich 
(Sole Agent for Great Britain). 


British Moulding Machines 


And FOUNDRY EQUIPMENT. 


The JARR RAM (Pneumatic). The HEAD RAM. The HAND RAM. 
The Machine with a Perfect Lift. Most powerful Hand Machine made, Adjustable to any size Box. 


The most efficient Machines, built to stand rough usage. 
WRITE FOR CATALOGUE TO— 


Britannia Foundry Company, 
Government Controlled COVENTRY, ENGLAND. AP. SMITH, 
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GROUND GANISTER, 


STEEL MOULDERS’ COMPOSITION. 
SILICA BRICKS. REFRACTORY GOODS. 


| 


PICKFORD, HOLLAND & C®., L°., SHEFFIELD. 


FERRO-VANADIUM. « *« * * * FERRO-TITANIUM. 
SILICO-MANGANESE {28/70 % Manganese and 1 96, 2 96, 8 %, Carbon Maximum, 
FERRO-SILICON containing 25 3%, 50 %, 78 % Silicon. 

FERRO-CHROME 65/70 % Cr. & 1 % up to 8/10 % Maxicatn. 


ALUMINIUM 98/99 % Purity. In Notched Bars and Half Round Sticks and Granular. 
WE SUPPLY ALL CLASSES OF MINERALS, METALS AND METALLIC ALLOYS. 


EVERITT & CO., 20 CHAPEL ST. LIVERPOOL. 


Telegrams: “PERSISTENT.” Telephone No. 1134 (3 lines). 


THE PORTWAY ”’ 


PORTABLE CORE OVENS 


For Gas or Fuel, 


TESTIMONIAL. 


From The Braintree Castings Co., 
Chapel Hill Sounteten, Braintree, Essex. 


\ very pleased with the Core Oven we recently purchased from you. We find it dries the 
cores quickly without burning them. It is very handy and economisal to use and is altogether superior to 
other ovens of this type we have in use. 
Will you please quote us your best price for four more like it, 
Yours faithtully, 
For The Braintree Castings Co., 
. (Signed) W. B. LAKE, Director. 


mien: PORTWAY & SON, HALSTEAD, ESSEX. 


Gentlemen, 
Weare 


“GLUTRIN.” 


Best Core Compound for Steel, Semi-Steel, Aluminium, 
and Brass Cores. 


Can also be used with Linseed Oil to advantage. 


THOMAS WILKINSON & CO., LTD., 
Manufacturers and Merchants, MIDDLESBROUGH. 
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Che Foundry Crade Journal 


AND PATTERN MAKER. 


Vol 22. 


PUBLISHED THE FIRST WEEK IN “EACH MONTH 


Subscription Terms : 7s, 6d. per annum, post free. 

To place the “Journal” within the reach of working 
Moulders uo Pattern-makers, the Proprietors will accept sub- 
scriptions, not less than three in number from one shop, at the 
reduced rate of 5s. per annum, such order to be countersigned by 
the superintendent or foreman. 

All communications to be addressed to the Editor, or to the 
Publisher. as the case may be, of 


The Foundry Trade Journal, 
165, Strand, London, W.C. 


OWING TO THE REDUCTIONS IMPOSED BY THE 
GOVERNMENT ON PAPER SUPPLIES, THE PRO- 
PRIETORS ARE COMPELLED TO PUBLISH “THE 
FOUNDRY TRADE JOURNAL” ON A THIN PAPER 
DURING THE CONTINUANCE OF THE RESTRIOTIONS. 


BRITISH FOUNDRYMEN’S ASSOCIATION. 
LIST OF SECRETARIES— 
General Secretary: Alexander Hayes, 116, Rusthall 
Avenue, Bedford Park, London, W.4. 


“Manchester: J. Hogg, 100, Rose Grove Lane, 
Rose Grove, Burniey. 
Birmingham: F. E. Shearman, 63, Summerficid 
Crescent, Edgbaston, Birmingham. 
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NOTES | AND COMMENTS. 


Cast Iron and Official Specifications. 


The minds of founders have for some time past 
been severely exercised over the question of speci- 
fications for cast iron, as laid down by various 
Government Departments. The war has resulted 
in many foundries having to work to specification 
—many who had never done so before; and the 
heart-burnings caused thereby have been too 
numerous to record. There is a strong feeling of 
protest, now being voiced, against specifications 
which include both physical tests and chemical 
composition; and a movement to give that protest 
is mooted. It is well, however, first to be clear as 
to what founders desire. There is, apparently, no 
objection to specifications which stipulate physical 
properties; nor is the protest against specification 
of composition as such. The trouble is that many 
founders have not been able to obtain the required 
physical properties when working to_ specified 
composition: hence the objection to linking the 
two on rigid lines, 

We are quite prepared to admit that ill-advised 
specifications have from time to time been put 
forward, often evincing rather limited knowledge 
of foundry metallurgy; but it must be remem- 
bered that practically no constructive criticism 
has yet been offered by founders, the only com- 
ments being destructive criticism after the issue 
of specifications. We have yet to find any serious 
representation of the various incompatibilities in- 
volved in the question, and it cannot be expected 
that even the cleverest Government expert will be 
able to anticipate all the objections of different 
founders. Further, a specification may be based 
on suitable material actually produced experi- 
mentally, and still be almost impossible for foun- 
ders generally. Take the example of piston rings. 
It was acknowledged that the chemical composi- 
tion in specification K6 was not inserted to enable 
makers to get the best results; also that good 
piston rings were obtained outside tls specifica- 
tion, and that many bad ones were made that com- 
plied with the specification from the chemical 
standpoint and also were good castings. The 
chemical composition is certainly not a guarantee 
of virtue in cast iron, for the texture controls the 
physical properties, and texture is subject to many 
influences; but when those influences are under- 
stood and controlled, the regulation of the chemi- 
cal composition becomes practically a necessity. 

An important point that has not yet been pro- 
perly brought out is that tensile tests on cast iron 
are of little value. Irons of distinctly different 
general physical properties may give closely 
related tensile-test results; but not so the trans- 
verse test. When we come to this test, however, 
it is found that no general agreement exists as to 
the size and shape of test bars. A founder who 


q 
No. 207 
a 
4 
| 
va 


214 THE FOUNDRY TRADE JOURNAL. 


uses a 2 in. by 1 in. bar on 3 ft. centres produces 
no data at all comparable with tests on, say, 1 in. 
by 1 in. bars on 12 in, centres. Yet the same 
Department is found issuing specifications, each 
with different standards of size for test. 
Standardisation of test-bar sizes is one of the 
first and most important questions to be settled, 
?f we are to arrive at satisfactory specifications. 
Until that is done it is obviously futile to make 
comparisons between metals and compositions, 
This applies to tensile tests also, for there the 
advantage is disproportionately in favour of the 
smaller diameter bar. 

We understand that the British Foundrymen’s 
Association is making a move in the direction of 
compiling suggested specifications—or at least of 
offering opinions to those bodies who are respon- 
sible for the work. The movement is not too soon ; 
for it is really time some constructive work was 
contributed by the trade generally, if the criti- 
cisms so abundantly offered are to be taken 
seriously. 


Foremen. 


Some interesting and instructive remarks were 
made on the subject of ‘‘ The Functions of Fore- 
men,”’ by Dr. A. D. Denning, at a recent meeting 
convened by the Institute of Metals at the Bir- 
mingham Chamber of Commerce. The speaker 
defined the chief task of the foreman as the super- 
vision and teaching of his men, and in handling 
them he should have every help from the manager, 
his duties in that matter differing from those of 
the manager in degree only. There should be a 
good classification of duties involving, where neces- 
sary, the use of a chart and enabling the broad 
problem of the business to be dealt with as a 
whole. With regard to records, the foreman should 
not be at the desk doing the work of a clerk, 
leaving his men to their own resources. The 
qualifications of the foreman had been described as 
(1) brains, (2) education, (3) special or technical 
knowledge, dexterity or strength, (4) tact, (5) 
energy, (6) grit, (7) judgment or common sense, 
(8) good health. 

Defining the dominant types as positive, mag- 
netic and negative, the speaker pointed out how 
the positive amd tended to be the arbitrary 
aggravating driver, while the negative might very 
well be too easy-going. His preference was for the 
magnetic, further defined as energetic and aggres- 
sive, deiiberate and firm, sagacious and accurate, 
resourceful and persevering, diplomatic and appre- 
ciative, sympathetic and considerate, truthful and 
honest, loyal and just. He warned managers 
against the danger of putting the average foreman 
in charge of a large department too varied for 
proper supervision, There was a great deal to be 
said for the foreman being chosen by the workers, 
as had been done in certain Yorkshire factories. 

The foreman should always have access to office 
records, which, for proper collation and quick 
utilisation, should be kept outside the factory and 
should be occasionally supplemented by the fore- 
man himself. The lecturer pointed out the great 
value of the utilisation of ‘‘ team-play ” in indus- 
try, somewhat on the system applied to sport. It 
was essential to develop the heart 
power ” —— with its hand power and its brain 
power. That could be done with staff training, 


mass meetings, workshop committees and the 
square deal in all matters. Foremen’s meetings 
were very useful, and it was a good plan adopted 


in some factories to give the foreman a day a 
month to visit other departments or plants. Some 
factories had a foreman’s library of which good 
use might be made. A decided defect of the British 
system was the widespread lack of opportunities 
for training in foremanship. The Ministry of 
Reconstruction could greatly aid by the prepara- 
tion of manuals, and there was no reason why 
the training of foremen should not be carried out 
in State-aided institutions. 

The speaker concluded by quoting the foremen's 
ten commandments tabulated in the book of Deeley 
as follows :—(1) Be fair, have no favourites; (2) 
make few promises and keep them; (3) don’t waste 
anger, use it; (4) always hear the other side; (5) 
don’t hold spite, forgive; (6) never show discour- 
agement; (7) notice good work as well as bad; (8) 
watch for aptitudes; (9) be an optimist; (10) take 
your full share of the blame. 


W aste-Heat Prevention. 


Owing to the urgency and importance of the 
coal situation and fuel economy in connection with 
reconstruction problems, the British Association 
Fuel Economy Committee, which was originally 
appointed in 1915 and issued its first report in 
1916, has been re-appointed to continue its in- 
vestigations upon the various economic, scientific, 
and technical issues connected with the production 
and utilisation of coal and other fuels. Professor 
Wilham A. Bone, F.R.S., has been re-appointed 
chairman, with Mr. H. James Yates, vice-chair- 
man, and Mr. Robert L. Mond as secretary. The 
General Committee of 33 members, including re- 
presentatives of various Associations and Institu- 
tions, is divided into three Sub-Committees :—(A) 
Chemical, General, and Statistical, presided over 
by Professor Henry Louis, with Professor W. W. 
Watts as vice-chairman; (B) Carbonisation and 
Metallurgical, presided over by Sir Robert Had- 
field, Bart., F.R.S., with Mr. Alfred Hutchinson 
as vice-chairman; and (C) Power, presided over 
by Mr. C. H. Wordingham, with Mr. W. H. 
Patchell as vice-chairman. 

On this question of fuel economy, it was pointed 
out by Mr. A. E. A. Edwards, in his recent Presi- 
dential Address to the Midland Section of Junior 
Institution of Engineers, that the Coal Conserva- 
tion Committee had failed to appoint what would 
have been the most important Sub-Committee, viz., 
a Committee to inquire into the uses to which 
waste heat could be put. He then proceeded to 
outline various economies that might be made. 
Metal industries should make use of insulating 
bricks in all cases in which the temperature is less 
than the melting point of firebrick. Mr. Edwards 
went on to say that workhouses and other institu- 
tions varied in their coal consumption, from his 
own observation, from 1} tons per head per annum 
to 18 tons per head per annum, and that the ex- 
cessive consumption in such places was due to 
easily preventable causes. He pointed out that 
the usual construction of English buildings tended 
to serious losses. Concrete walls were only 10 per 
cent. better to live in than glass houses, that brick 
walls only radiated half the heat of a concrete 
wall, but that houses built of wood, even if only 
1 in. boards with 2 in. thickness of sawdust be- 
tween the inner and outer shells, radiated’ only a 
seventh of the heat of a concrete wall of the same 
thickness. The losses through roofs could be halved 
by a thin wood lining under the tiles or slates. 
As regards floors, concrete was the worst possible 
floor to use to prevent heat losses. 
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Patterns and Moulds for Engine Cylinder 
Castings.—II 


By Joseph Horner. 
(Continued from page 94, February issue.) 


Cylinder Moulding. 

Cylinders are moulded in green or in dry sand, 
and are swept up in loam. They are moulded 
from complete wooden patterns, or iron patterns 
having loam bodies with fittings of wood. In cases 
where large numbers are required, and when iron 
patterns are used, these are generally moulded on 
plates or in a machine. If a moderate number only 
are wanted, plain moulding is usual. In ordinary 
turning-over, a bottom board for obtaining the 
joint face is commonly employed. 


Fic, 14. 


As a rule, all cylinders, except some of the 
smallest, are made in dry sand, the use of green 
sand being rather exceptional. The reason is that 
the metal is cleaner and sounder in dry sand, and 
blowholes are less likely to occur than in green, 
matters of the first importance in work which has 
to be bored and faced. A few specks on a valve 
face, a blowhole or two in the metal between ports, 
a few holes coming in the way of the stud bolt- 


are very liable to cause blowholes, even with 
thorough melting and venting, and they may in- 
duce another pon in bad designs, that, namely, of 
unequal massing of metal, which will result in 
draws, which are as fatal to soundness as blow- 
holes are. One fact that conduces to drawing is 
that the metal used for cylinders is tough and 
strong, and thus is less accommodating than the 
softer grey irons. Also the presence of a number 
of dried cores hinders the free shrinkage of the 
metal, and so tends to strain it. 


Fig. 15. 


Hand moulding follows the usual lines. Rarely, 
and only in very simple cylinders, is a single cen- 
tral joint sufficient. This may occur when a plain 
valve face only is cast—that is, one having no 
steam chest included. With the latter, another 
joint is necessary when the chest is moulded down- 
wards, or a core if it is moulded sideways. But 
feet and branches introduce complications in the 
forms of other joints, or alternatively of coring, or 


Fie. 16. 


holes, are sufficient to consign an otherwise good 
casting to the oan § So that, though it is 
certain that many good, sound cylinders can be 
made in green sand, it is not the usual practice, 
because there is always this amount of risk 
attendant upon it. 

Cylinder moulding is rather specialised work. It 
stands apart from that of ordinary castings, rank- 
ing with hydraulic work in the necessity for abso- 
lute soundness of metal. But it is in one respect 
more exacting than the making of hydraulic cast- 
ings, because so much coring is involved. Cores 


of drawbacks, matters in which dimensions exercise 
considerable controlling influence. 


Thus, Figs. 14 and 15 represent a plain design 


with a flange to receive the steam chest and a foot 
to bolt to a bedplate. In whichever way the pat- 


tern is jointed, either the flange or the foot re- 


quires a joint in the pattern and in the mould. It 
is not absolutely necessary to joint the moulding 
box, though that is usual and proper, say in the 


plane a—a, making a three-part box of it. But 


sand joints can be made in either of the direc- 
tions indicated, either along the back of the flange 
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or along its face, with ample slope in the joints 
from thence to the back face of the box. These 
cods of sand must be carried on a grid with eyes. 
They are replaced before coring up, which is done 
from the central joint face of the box. 

Chaplet nails (Fig. 14) are unavoidable in ordi- 
nary cylinder work, because of the inadequacy of 
the support to be obtained from prints alone, and 
by reason of the general flimsy character of the 
passage cores. They should be used in no greater 
numbers than is necessary for security. They 
should be tinned, or if not they must be heated 
before insertion and a little oil poured on them 
before closing the mould. Besides this, there are 
weak corners of sand in most cylinder work which 
have to be stiffened with nails or rods. 


Fie. 18. 


Fig. 16 shows a cylinder in cross section, and 
Figs. 17 and 18 two stages in the moulding. Here 
two jointings are necessary. The only alternative 
would be to take out the whole of the spaces be- 
tween the feet and the body, and between the back 
of the steam chest and the body, with cores. Such 
a mass of cores is objectionable, and so also are 
the jointings shown. But the latter are not so 
formidable as they appear. Some hundreds of 
cylinders of this design I have known made in the 
way shown. 


Cy 


is strickled. Then the box part is laid on, and the 
remainder of the sand rammed. Being turned over 
(Fig. 18), the other half-box is rammed and the 
ingates (not shown) are made. The mould is 
parted, the drawbacks and grids taken out, and the 
—n parts dried, the coring-up and closing 

one. 

Machine Moulding. 

The difficulties that are associated with rap- 

ping, delivery, and mending-up do not trouble the 


Ot 
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machine-moulder. For the uncertainties and vari- 
ations inseparable from hand operations, the accu- 
racy, precision and uniformity of the machine de- 
livery are substituted. The lift or the withdrawal 
is controlled mechanically; and if a mould has 
vertical sides, whether they are deep or relatively 
shallow, pulling away and fracture of the sand are 


Fie. 20. 
The first stage is that in Fig. 17. The half- 
pattern is laid on a joint board, and grids A, A 
are put on temporary blockings to carry the sand 
under the flanges, and the ramming is done up to 
the joint face a, a, which corresponds with a box 
joint. The sand in the middle is rammed up to 
the joint face b, b of the back of the steam-chest 
flange. A grid B encircles the flange and carries 
the sand rammed there, the joint face ¢ of which 


prevented by means of a stripping plate. This is 
one of the principal benefits which machine- 
moulding confers, though it is very far from being 
the only one. On the other hand, a few of the 
smaller machines—mould presses—do not inciude 
this provision at all; but they are only used for 
small and shallow articles which are largely com- 
prised in snap-flask work. 

In a good many machines now a vibrating or 
jarring apparatus is fitted, operated by compressed 
air, which shakes the table continuously during the 
withdrawal of the pattern. This is rather excep- 


: 216 
| 
| 
— 
4 
* 
see ears 


THE FOUNDRY TRADE JOURNAL. 217 


tional by contrast with the vast majority of ma- 
chines, which do not possess this appliance. Gene- 
rally, it is enough to rap the plate with a wooden. 
mallet during the act of withdrawal. This assists 
the detachment of the sand from the pattern, but 
it is not a rapping which enlarges the mould as 
hand-rapping of the pattern does. 

In many moulding machines the ramming, or, 
rather, the pressing of the sound around the pat- 
tern, is the service which is nearly of equal im- 
portance with that of accurate Sdeate. This is 
limited by certain conditions, since obviously a 
pattern which has undercut portions, or very deep 
sides, cannot have the encircling sand squeezed in 
homogeneous fashion by a pressing head and plate 
situated above the mould. In such cases some pre- 
liminary hand ramming has to be done in the 
undercut and lower portions, but all the upper 
strata of sand are squeezed in one of two movements 
of the presser-head. The extra amount of sand re- 


quired for consolidation beyond that which will 
loosely fill the box part is carried in a loose frame 
above the box, an inch or two deep. 

Shallow patterns, and those with sloping or 
hemispherical sections, do not require any prelimi- 
nary ramming, but the box part and frame are 
simply filled with sand and squeezed. In the case 
of patterns having very irregular upper contours 
the presser-heads are shaped to corresponding out- 
lines. In the recent jar-ramming machines the 
sand is consolidated, without mechanical pressure 
exercised from above, by the jarring of the pattern 
table on which the moulding-box and its contained 
sand are carried. The jarring, repeated from 20 
to 30 times, consolidates the sand around the pat- 
tern as efficiently as though it had been rammed, 
with the further advantage that it is self-venting. 
It also lies more closely in the lower strata than 
in the upper ones, which is favourable to good 
venting. These machines are largely u in 
cylinder moulding. 

Turning-over. 

When cylinder moulds are wholly enclosed in 
boxes, which is the case in nearly all work, though 
some loam-cylinders are made by bedding-in, they 


are turned over between the ramming of the oppo- 
site pattern-faces, as in Fig. 18. Small boxes are 
turned-over by hand, large ones when slung in the 
crane. Here the moulding-machines show to ad- 
vantage, 

When a pox is turned-over by a machine, the 
pattern plate to which the box is attached is swung 
on trunnions, and is turned by mechanical means 
in the heavier machines. No jar occurs, the move- 
ment is smooth, and no risk of accident or of frac- 
ture to the mould is taken. But as machines in- 
crease in dimensions the turn-over table, in those 
of the largest sizes, is abandoned, and top and 
bottom box parts are both rammed on one side, 
either side by side on ore machine, or on separate 
machines if the volume of work done justifies the 
cost. The moulds are turned-over after removal 
for cleaning, blackening, or coring, but not when 
the boxes are cottered together on the pattern 


Fie. 238. 


Skeleton-like Work. 


Generally in work of this kind the patterns pro- 
vide the main outlines only, and the parts’ that 
are bounded by the outlines are produced by 
strickles or by cores. Intricate profiles are not 
readily formed in this way, though complicated 
interiors can always be made by means of cores. 
The applications of this method are limited. 

Patterns, moulds, and cores swept-up are em- 
ployed for large cylinders, but not for those of 
small dimensions, nor even for those of medium 
dimensions when required for standardised and 
repetitive work. They are only economically de- 
sirable for single orders, or small numbers of cast- 
ings of large dimensions, and for cores of large and 
medium diameters. The patterns, when swept up, 
are of loam, which when dried is hard and firm 
enough to be rammed round with sand. Moulds 
are also swept in loam and dried. Cores are swept 


in loam, which, when in small dimensions, are 


rammed in sand in boxes. 

Loam patterns are used chiefly either when 
cylindrical articles are too small to be swept up in 
loam moulds, or when several moulds of medium 
dimensions are required, but for which a pattern 
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made of wood is too expensive. A loam pattern 
can, however, only be made by sweeping boards or 
by strickles, and therefore it is practically con- 
fined to the cylindrical section. It is restricted 
generally to cylinder work of fairly large dimen- 
sions. 

The place of bricked-up loam work lies first in 
articles of large dimensions, the principal por- 
tion of which is of cylindrical form, castings so 
large that patterns of wood are voted out of 
court; and second, in those of moderate dimen- 
sions for which a single casting, or only a few 
castings are required. The border line between 
these cases and those where full patterns are de- 
sirable is not uncertain in the mind of the foun- 
dry manager. 

This is a bald statement of a class of work which 
includes much beside the mere sweeping. It is 
complicated by the inclusion of many portions 
which, since they cannot be swept, must be made 
in wood and set in their correct relations to the 
body by_measurement, and then bricked round and 
embedded in loam. It entails also the making of 
joints between portions of the mould to permit of 
delivery and of separation and often of coring, 
and in such fashion that the joints when replaced 


in large moulds it is made as in Fig. 23, against 
bricks carried on a plate, leaving a large central 
space into which the air from the vents collects. 
The air in Figs. 19 and 22, passes into the cen- 
tral perforated pipe, and so away at the top end. 

Loam patterns, made as in Fig. 21, are some- 
times swept on their loam cores with a parting of 
blackwash intervening. Then after the mould has 
been made, the thickness of loam, which repre- 
sents the thickness of the metal in the casting, is 
detached, leaving the core ready to be inserted in 
the mould. 

Only the central core in these cases can be 
swept against a board, the others must invariably 
be made in boxes. The disposition of these, too, 
may in some instances determine the selection of a 
loam ttern moulded in a box, or of a loam 
mould swept on bricks, because one may be more 
favourable to the insertion of the cores than the 
other is. It is not so in the present examples. 
But usually the determining factor is the dimen- 
sions of the mould. It must, if deep, be large 
enough for a man to stand within it to sweep we 
board round. If shallow it can be swept from out- 
side. And, again, a large loam pattern is rather 
expensive to sweep, because of the plates and hay- 


24. 


will ensure the accurate relations of the mould 
portions. It is a highly technical section of foun- 
dry work. The cost of the moulds is heavy. There 
is practically no alternative method when large 
work is in question. 

Figs. 19 and 20 show the mould of a Corliss 
cylinder as made horizontally from a loam pat- 
tern, swept similarly to Fig. 21. Fig. 22 shows a 
similar cylinder swept up in loam. It is not neces- 
sary to include other views for the present pur- 
pose. The mould taken from a loam pattern is 
usually the less expensive, because the loam mould 
requires a number of plates, and a large quantity 
of bricks. There is no difference in the timber 
of pattern work in each case. That has to be 
made for all details, since only the cylindrical 
body can be swept. Both moulds are shown as 
poured vertically. But sometimes cylinders are 
poured horizontally, and then the lower half may 
in simple cases, though not in this example, be 
moulded partly in the floor, partly in a covering 
top. 

In the mould taken from a loam pattern the 
central cylindrical core is swept against a board, 
Fig. 21, laid horizontally on trestles. For the 
loam mould, Fig. 22, it is swept similarly. But 


bands that are required to support the loam. The 
various joints in loam moulds are necessary for 
the insertion of cores, to correspond with the prin- 
cipal differences in diameters, and with bottom 
and top portions of the mould. Each separate 
section is carried on its own plate, with prods, 
and provision is made to secure the sections 
through the plates. Details are clearly shown, 
and can be studied in these and some subsequent 
drawings. 

The general method of sweeping is shown by 
Fig. 23, which is that of a core for a large low- 
pressure cylinder. The strutting of the board is 
necessary to prevent the lower end from sagging 
and striking a core too large at the bottom. The 
sweeping bar when so long is liable to move eccen- 
trically at the top unless it is fitted carefully into 


its step. It is, in some cases, afforded support 
at the top. The bricks are carried on a plate, 
which rests on a lower portion of the mould pre- 


viously swept with another board. About 1 in. or 
14 in. of loam is daubed against the outsides of the 
bricks. A coarse coat is laid on first with the 
hands, and allowed to stiffen, and then the finer 
finishing coat is put on this, and swept with the 
board and dried in the stove. If a mould is very 
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deep it is parted in the middle to permit of put- 
ting it into the stove. 


Securing Cores, 


An important fact is that cores have to be 
secured in their moulds. It is not enough always 
to lay them in their print impressions, as in Fig. 
14, assisted by chaplets. Generally that is suffi- 
cient when the print impressions are in the bottom 
of a mould, but not when they occur at one side, 
or at the top only. If they can be carried at both 
ends, as in bottom and top, or at both sides bridg- 
ing over a mould, that is sufficient. But an 
equally large number of cases occur where a core 
can only be carried in one print impression, 
either at the side, or in the top, and then some 
kind of fastening of the core is required. This 
fastening is, when practicable, made an integral 
part of the grid which carries the larger cores. 
In the smaller sizes a loop or eye in the core wire, 
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securing of the numerous cores. The rods of the 
passage cores are cast into iron bars enclosing nuts. 
Into these nuts long bolts are screwed which are 
tightened up against a massive plate that forms 
the base of the grid on which the steam-chest core 
is carried. The exhaust core is carried on a cast- 
iron grid similarly secured. The whole is lowered 
bodily into the mould and wedged up against the 
oo core from an abutment plate rammed in 
the mould. 
Venting. 


Although the vent exits of all ordinary cores of 
moderate dimensions are formed by the insertion 
and removal of wires, rods, or waxed strings, as 
already related, more than this is required in 
massive cores. The whole of the interior of these 
is occupied with coarse cinders, clinkers, or coke, 
into which the vents enter. From the central mass 
a large vent channel, or a piece of vent pipe, is 
brought away to the outside of the mould to dis- 


A 
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or core rod,, fulfils the same function. Even when 
large cores are laid in bottom print impressions it 
is frequently necessary to fasten them down in 
some way to prevent the pressure of the liqu‘d 
metal from buoying and lifting them up. 

In Figs 24 and 25, which show the cored-up 
mould, an early stage of which has been illustra- 
ted in Figs. 17 and 18, the long passage core a 
enters its print impression, and is supported 
against the main core with a chaplet. The short 
passage core b only requires the support of its 
print impression. The exhaust core ¢ is amply 
sustained in two impressions, one at each end. 
These are all inserted before the main core is put 
in. The latter is carried at each end. It is swept 
on a bar, not being rammed in a box as the 
smallest cores are. If its diameter were much 
larger its bar would be fitted with plates, between 
which the haybands would be coiled. 

In the large low-pressure cylinder (Fig. 26) a 
good deal of scheming is done to effect the proper 


26. 


charge the gases and air. If this large central 
body were not provided to receive the vents, the 
evolution of gases would be more rapid than their 
discharge, and the small vents would become 
choked and the casting blown and spoiled. 

In Figs. 24 and 25 the haybands on the bar re- 
ceive the gas and become charred, and the gas 
escapes through the holes in the bar to the interior 
and out at the top and the right hand, the mould 
being poured on end, though rammed and cored 
in the horizontal position. In a bricked-up core 
(Fig. 23) the air rushes through the joints of the 
bricks into the central space. The loam contains 
horse manure, and this, being burnt out in the 
drying, renders the loam porous enough for the 
escape of the gas under the pressure of the metal. 
But a little venting with the wire is frequently 
done. 

In Fig. 26 the pipe through which the air escapes 
from the central core is seen at A. That from the 
passage cores comes into the steam-chest core, the 
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central portion of which is occupied with cinders, 
and thence into the diagonal pipe B, and away. 

In Fig. 27 a high-pressure piston-valve cylinder, 
the air Tom the main core is discharged similarly 
to that in Fig. 24, which core is made in the same 
way, laid on haybands. The core which takes out 
the one for the piston-valve is rammed in one with 
the passage cores, the exhaust core, and the cores 
that lighten out the metal that flanks the pas- 
sages. All these are rammed on a grid (seen 
dotted) in a box around a body of cinders in the 
larger areas, and the air is carried off out through 
the pipe at the top of the mould. 


Securing Vents. 


In the securing of vents it is not enough to 
bring the ends of the cores close to the face of the 
mould, because the metal will force its way be- 
tween the faces, and, running into the vent 
channels, will choke them and prevent the air from 
escaping. 


mould alongside of the core prints, and these sup- 
port the edges of the print impressions. 

When a core simply abuts against a mould face, it 
must be fastened against it, as with a screw bolt 
or with wedges. In addition a cementing sub- 
stance is introduced in the faces—claywash (being 
careful to dry it afterwards)—and the faces may 
be hatched up to retain the wash. Another and 
safer way is to insert a tube in the core and to 
carry it to the outside of the mould. In cylin. 
drical cores, of fair size the cores are swept on or 
rammed round tubes—gas tubes, or castings pierced 
with holes, through which the gases pass to the 
interior and thence out at the ends. 

When cores fit to cores, exactly the same pre- 
cautions must be adopted as when cores fit in 
moulds, and generally they are of the same char- 
acter. Prints are set in cores as on patterns, and 
the vents of the cores are secured by the same 
means, as bolts, eyes, or by pasting them together. 

In Figs. 14, 15, 24, 25 the vents from the passage 
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The best security for vents is that afforded by 
core prints, into the impressions made by whic 
the cores are inserted. If the fit between the cores 
and mould is good, metal cannot find its way be- 
tween, and nothing else but the mutual fit is re- 
quired, with a little weak claywash, to secure the 
vent. 

The vent holes which come next the core of the 
cylinder body are closed up, because, those ends 
abutting merely, no air can be brought off at those 
ends. The whole of the vents come out, therefore, 
on the valve face, of which Figs. 14 and 24 are 
examples. Since the jointing face is so narrow, 
special care is requisite in order to secure these. 
First they are often secured with the loop of the 
central wire. Then, fitting closely in their prints, 
they are cemented in, either with damp core-sand 
or with clay-water. Often, to prevent the possi- 
bility of the port cores becoming shifted in their 
prints, their positions for cut-off being of great 
importance, strips of hoop iron are rammed in the 
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cores come into the portion of the moulds in which 
they are inserted. They are closed at the ends 
that abut against the main cylindrical core. The 
exhaust cores have a free vent passage at each end, 
because the ends are both eek caro, in print im- 
pressions. In Figs 19 and 20 the joints in the 
smaller cores are sealed to conduct all the air into 
the exit passages, and so outside the mould through 
the channels seen. In Fig. 26 the passage cores are 
all fitted and cemented into the steam-chest core 
through the print impression, and the total volume 
of air is passed into the diagonal vent-pipe B. In 
Fig. 27 two pipes carry off all the air—one that 
from the main core, the other that from all the 
passage cores and the piston-valve chamber core. 
Fig. 28 shows the cylinder end of a jacketed 
cylinder which is cast in one piece with its stan- 
dard, and Figs. 29 and 30 the cored-up mould, 
which is poured horizontally. The vent from the 
main core comes out through the pipe A. 
from the passage and exhaust cores come into the 
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steam-chest core, with which they are rammed in 
one, and are thence discharged with that from the 
latter through the tube B. The jacket core has 
three vent tubes a, a, @ rammed with it and 
brought outside the mould. 


Horizontal v. Vertical Pouring. 
A question often arises as to the better way of 


and even though risers may carry it off, yet the 


head, being larger, is a more secure and certain 
device. 

Another alternative is that of pouring either at 
top or bottom of a cylinder. There are two ways 
tc look at this. Bottom pouring is generally pre- 
ferred on the ground that the metal, in rising up 
in the mould, brings up the sullage on its surface. 
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pouring, whether horizontally or vertically. The 
latter is the more common practice, but the former 
is adopted in some shops and for some particular 
moulds, such as Figs. 29, 30. This appears to be 
satisfactory when clean hot metal is used, but the 


Fie. 31. 
first is safer. There is always some dirt in metal, 
and if a sullage head is provided it can accumu- 
late there. Nor is the question that of dirt only, 
but it includes that also of the possibility of 
spongy metal, which will rise to the highest place. 
If it does not come into a head it accumulates in 
the top of the cylinder, and produces specks in the 
bore in that locality and in the flanges adjacent; 
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On the other hand, pouring from the top causes 
splashing, which is favourable to the breaking-up 
of the sullage, so that it is less likely to lodge 
against projecting corners than in the other way. 
In the writer’s experience good results are obtained 


f 
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from each method. On the whole the top pouring 
is to be preferred, because it is much easier te 
bring runners in there than down at the bottom. 


Pouring Basins. 


In the smallest cylinders it is enough to have a 
small pouring basin simply, as in Figs. 29 and 30, 
with risers or flow-off gates distributed. In larger 
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moulds it is most desirable to increase the number 
of ingates to fill the mould before it has time to 
chill, as it must do if it has to run through lengthy 

assages with thin metal. Small runners are less 
liable to draw, and are more easily cut off than 
those of large area. In Fig. 27 the cylinder is 
poured through four ingates through four separate 
pouring basins. But in large loam moulds it is 
necessary to pour through a circle of ingates in 
order to distribute the metal round the circum- 
ference. Then an annular pouring basin is made, 
as in Figs. 31 and 32, in which six ingates are 
‘shown, the metal falling directly into the cylinder 
body. Fig. 33 shows in plan the pouring ——- 
ment of the large cylinder in Fig. 26. It provides 


metal after the mould has filled, and to allow the 
sullage to run away. It avoids the necessity of 
feeding, which is a hot job in work of this kind. 
Some other aspects of the work done in loam call 
for observation. As already stated, only the 
circular portion can be swept. Pattern parts must 
be prepared in the ordinary ways. But gettin 
their exact locations will cause some trouble an 
inaccuracy unless the utmost care is taken. There 
is a vast difference between attaching wood to wood 
and measuring parts in a loam mould during the 
work of sweeping. During the bricking-round and 
the sweeping these pieces are very liable to shift. 
The remedy is frequent measurement and check, 
work which falls usually to the patternmaker. 


33. 


seven ingates of rectangular section. The reason 
why these are not continued right round is appa- 
rent when comparison is made with Fig.26—in order 
to avoid the falling of the metal on the slender 
passage cores, 

Both in Figs. 26 and 31 the pouring basin is in 
two sections to avoid dropping the metal directly 
into the annular portion, where it would fall into 
the mould too quickly. It is poured slowly at first 
into the supplementary basin until the moulder 
has got the exact angle and location of the ladle, 
and then it is allowed to overfiow into the annular 
section and the pouring is done rapidly. 

Another detail usually adopted in deep cylinder 
moulds is seen in Figs. 31 and 32—a flow-off gate. 
The reason of this is to supply a sufficiency of hot 


When a loam pattern is used for the body, the 
parts are fitted around that, but still by measure- 
ment. , Nails may in some cases be used to secure 
the wood to the loam body. The location of parts 


is done by means of centre lines and lengths 
marked on the loam, and straight-edges, squares, 
and calipers are the means of check and test. 
Loose pattern parts embedded in loam cannot be 
removed until after the loam has set stiffly. If 
they were taken out before, the loam would sag 
and the mould not be accurate. They must not be 
varnished. An application of oil to the surface of 
the wood favours delivery. Sometimes a loam 
mould is partially dried before the pattern parts 
are withdrawn. 

Joints in loam moulds have to be made, and at 
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aes joint the load of bricks must be carried on 
a plate. The shapes of these vary with every 
difference in the shape of the work. Mainly 


circular, they are recessed wherever a fitting _ 


stands out from the cylinder body, and they have 
lugs through which the mould parts are fastened. 
The casting of prods on their faces facilitates the 
adhesion of the loam. These plates are marked 
and moulded with sweeps, are cast in open sand, 
and are mostly broken up and re-melted when they 
have served their purpose. The concentric fitting 
of moulds is ensured when a check or register is 
swept on mating parts—only necessary when the 
cfosing of the mould cannot be seen. To ensure 
the correct resetting of the parts taken in relation 
to the periphery of a mould, a little loam is daubed 
outside the adjacent plates, and a trowel mark 
cut there, vertically on both, as a guide for the 
return of the parts. 

Although the bricks are drawn regularly in these 
drawings, they are not so in fact. A large propor- 
tion of a mould includes many old broken bricks as 
well as new ones. The broken bricks are necessary 
wherever small corners and portions of loam occur. 
It is not desirable that the loam should be in large 
masses anywhere. Where weak overhanging sec- 
tions are unavoidable, rodding is necessary as in 
other moulds. Examples are seen in the lower 
parts of Figs. 23 and 26. 

Loam cylinders are cast in pits, partly to get the 
basins at a convenient height for pouring, and also, 
in the deepest moulds, to have sand rammed around 
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to prevent risk of a burst-out, since the hydraulic 
pressure is very great. Vent rods, seen in Fig. 32, 
are rammed in and withdrawn, leaving vents to 
carry the air away from the outer part of the 
mould. The annular pouring basins are made by 
selecting any suitable stock rings (Figs. 26, 32, 33) 
and ramming an annulus of sand within these 
around the runner or git pins. 


Head Metal. 


Opinions differ in regard to the value of the pro- 
vision of head metal—the sullage head—but the 
common-sense of moulders generally retains it. It 
is shown present in all the illustrations of moulds 
cast vertically. Fig. 34 shows the correct method; 
Fig. 35 an improper and incorrect one. The metal 
need not be larger, or much larger, in diameter 
than the belt, and a good radius favours the upward 
flow of the dirt without risk of entanglement in the 
flange. The other design, to be avoided (Fig. 35), 
has been used with the object of increasing the 
area of space for the reception of sullage. But it 
is a mistake, because the metal in the head remains 
hot long after the cylinder has cooled, and draws, 
producing sponginess in the face of the flange. 


Tue WesrminsterR Toot & Exvectric Company have 
established a branch at 72, Waterloo Street, Glasgow. 


Development of 
Grain Boundaries in Heat-Treated 
Alloy Steels. 


In the microscopic examination of aircraft-engine 
parts of heat-treated alloy steels, Mr. R. S. Archer, 
of the Bureau of Aircraft Production, Detroit, Mich., 
has been forcibly impressed by the failure of the usual 
etching processes to disclose any but gross defects in 
heat treatment. It seemed to him particularly desir- 
able to bring out the grain size of the steel, which 
is indicated in the ordinary etching processes chiefly 
by the change in orientation of structure from grain 
to grain. After various attempts, a fairly successful 
method has been found, which he described in a recent 
Paper presented to the American Institute of Mining 
Engineers. The specimens worked with have been 
mostly chrome-nickel steels heat-treated (hardened and 
tempered) to a Brinell hardness of around 300. Briefly, 
the method employed consisted in etching the steel 
about 10 minutes in a fresh solution of picric acid in 
ethyl alcohol, and then rubbing off the smudge of 
carbonaceous matter on moist broadcloth. Different 
samples of almost identical analysis, heat treatment, 
and physical properties (including resistance to impact) 
responded quite differently to this treatment. In some, 
the grain boundaries were developed quite readily, while 
in others, especially in those whose grain was unusually 
fine or in which the final hardening heat had not quite 
obliterated the previous crystallisation, the results were 
more obscure. The exact time of etching to secure 
the best results also differed for various samples, and 
the greatest success was usually attained by a process 
of “‘ tinkering,” which is described and illustrated by 
a series of micrographs. A few experiments have also 
been made with other steels and with chrome-nickel 
steels of different heat treatment. The method has 
been tried for tracing the path of rupture in impact 
test specimens. It works sutisfactorily in the case of 
very brittle steel, where the fracture is shown to take 
place around the grain boundaries. 


ELECTRIC FURNACES.—Mr. Victor Stobie read a 
Paper on “ Electric Furnaces in Steel-making’’ at a 
recent meeting of the West of Scotland Iron and Steel 
Institute at Glasgow. Mr. Stobie said that it was 
thought by some unacquainted with electric furnace 
practice that there was necessarily found a reducing 
atmosphere inside all electric furnaces; but this was a 
mistaken notion, proved by the ease with which the 
raw materials thrown into some furnaces oxidised even 
without the help of iron ore or other solid oxidant. 
The cause of the oxidising atmosphere inside the older 
electric furnaces was the crude method of feeding the 
electrodes into the melting chamber. Although, at 
first sight, it might seem quite a simple matter to close 
up the clearance between the roof of the furnace and the 
electrodes passing through it, yet there were difficulties. 
It had often been attempted to make the water-coolers 
round the holeg a sliding fit on the electrodes; but, to 
enable this to be done, the electrode must be machined 
to size—a most expensive detail when amorphous elec- 
trodes were used. Then every time an electrode was 
raised—a constant operation in electric steel melting— 
some white-hot or bright red-hot part of the electrode 
would be raised into the air above the furnace roof, 
and would burn away at the surface to a small or great 
extent. This difficulty had now been successfully over- 
come in the Stobie electric furnaces; thus, if an elec- 
trode was closed hermetically from the roof up to about 
2 ft. above it, the burning away of the electrode and 
the escaping of the heated gases from the furnace were 
prevented. 
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Works Laboratory Organisation.” 


By J. E. Hurst. 


The necessity and general utility of the chemist 
and the chemical laboratory in the majority of all 
general engineering works and foundries is now 
generally acknowledged, and we can begin to 
directly consider the constitution and organisation 
of the works laboratory, without considering this 
fundamental question any further. 

Obviously, the deciding factors in the individual 
employment of a chemist and laboratory by any 
one works are :—(1) The size of the works, and (2) 
the nature of the product manufactured. These 
two factors have always to be considered together, 
and it does not follow that the large works only 
are capable of affording a chemist and laboratory ; 
for a very small works might presumably be manu- 
facturing such a high-grade article that a chemist 
and laboratory would be highly essential. 

It is safe to say that all general engineering 
works require the service of a chemist and labora- 
tory. The extent of the services required depends 
entirely upon the above two factors. It is quite 
conceivable therefore that the extent of the ser- 
vices required may not be sufficient to warrant the 
employment of a separate chemist and laboratory 
by any individual firm. This want in the past has 
for the most part been supplied by the general 

ublic analyst, and in a few cases (in the metal- 
urgical world) by consulting metallurgical experts. 
The obvious defect in this system is that the 
general public analyst in many cases has not had 
sufficiént actual works experience or has not suffi- 
cient time to devote to any one particular works, 
and in no case can the same service be expected 
from the outside analyst as from a resident man 
(with the exception, ot course, of the specialist). 

To fill this demand there have been many sug- 
gestions made, and movements are on foot in 
various districts for the establishment of joint 
laboratories. It is suggested that the various 
firms whose work is insufficient in itself to war- 
rant the separate employment of a chemist and 
laboratory, should combine together and establish 
a sort of co-operative laboratory, the maintenance 
and upkeep of which should be mutually borne by 
the co-operating firms. Great care will have to 
be taken in drawing up the constitution of such 
laboratory in order to ensure the maintenance of 
the co-operative principle, and also to recognise 
individual work on the part of the members of the 
staff. This latter is a very important considera- 
tion, and as far as the author is aware no refer- 
ence has been previously made to it. Ordinarily 
this is left to the discretion of the chief of the 
staff, and obviously the actual working out of it 
depends upon his individual character. This 
ought not to be, and provision should be made in 
the constitution for recognition of individuality 
on the part of the assistants. 

Leaving now the subject of outside laboratories, 
and passing to the consideration of the works 
laboratory, the service given by the laboratory to 
the works divides itself into two classes :—(1) The 
control on scientific principles of the various 
works’ processes: and (2) the improvement and 
extenion of the scope of existing works’ processes, 
which is for the most part pure research. 


*Read before the London Branch of the British Foundrymen’s 
Association, February, 1919. 


In many of the larger works two distinct types 
of laboratories are run :—(1) The works laboratory 
in charge of the works chemist controlling the 
various metallurgical operations in the works; and 
(2) the research laboratory. 

In the recent presidential address before the 
Institute of Automobile Engineers, the president, 
Mr. A. A. Remington, lays considerable stress 
upon the part to be played by the laboratories in 
the future of the automobile industries. He points 
out that “It is to much to expect that one man 
at the same time can be a fully qualified metallur- 
gist, chemist, physicist, and experimental 
engineer, and therefore the research work must 
be subdivided among several “ scientists,’ cach 
under the general control of the chief engineer, 
taking care of his own branch of the work and 
co-operating closely with the others.”” This prac- 
tically sums up the system as carried out in many 
of the very. large steel works at the present time. 
The controlling chief engineer is in many cases 
a director and the laboratories are all commonly 
under the direction of a chief chemist. 

In the average works, laboratories on this scale 
are impossible, and the duties of both the works 
and research laboratories must be combined in the 
one laboratory. Obviously, in these circumstances, 
the scope of the laboratory will have to be limited, 
as it is a practical impossibility to combine these 
two branches in their entirety. The limitations 
are usually imposed upon the research side, and 
this course is to be recommended, leaving the 
larger question of research to larger laboratories, 
colleges, universities, and recognised research 
laboratories. It must also be borne in mind that 
there is a considerable amount of research con- 
nected with all industrial processes which of neces- 
sity must be carried cut in the works’ laboratory 
proper. It would be very useful if greater co- 
operation between the works laboratories and 
chemists and the recognised research institutions 
could be brought about. 

In general therefore the duties of a laboratory 
and chemist in a works can be defined as consist- 
ing of primarily the technical control of the exist- 
ing metallurgical processes in the works and re- 
search intimately connected with those processes. 
The extent of the control exercised by the works 
chemist and laboratory over the various technical 
processes should only be so far as is necessary to 
ensure efficient technical direction of these pro- 
cesses. The chemist and laboratory should be freed 
from all direct contact with labour and production 
questions. It will be obvious, however, that the 
chemist must be kept informed as to the progress 
and production of the various processes in which 
he is interested. For this reason largely the works 
chemist and laboratory should be entirely free 
from all direct responsibility to the works manage- 
ment. Again, the works’ chemist and laboratory 
are for the most part concerned with the quality 
of the material or article under manufacture, and 
in this capacity must be free from direct respon- 
sibility to the works management in order to pre- 
serve the necessary impartiality. 

In the presidential address by Mr. A. A. 
Remington, previously mentioned, a chart (here- 
with reproduced) is given showing a suggested 
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arrangement of the laboratories in a modern many cases it is necessary to adopt some form of 


engineering works. The thick lines show direct system for the future identification of the de- 
relationship, whilst the dotted lines indicate a liveries. Here the chemist is frequently. the vic 
kind of collaboratory relationship. This diagram tim of circumstances, particularly in ironfoundries 
is worthy of very careful study on the part of where the lack of space is a very common obstacle 
works managements, and whilst only a suggested in the way of the stacking of pig-iron for future 
arrangement, it will be found with very little identification. However, by the exercise of great 
modification, if considered in the spirit rather care the identification of pig-iron can be carried 
than the letter, to easily fit in with various parti- out under even these adverse circumstances, . 
cular forms of works management. In the case of steel bars, forgings, and stamp- 
In the smaller works, such as are mainly under ings a system of laboratory numbers can be adop 
consideration in present address, and in which it These laboratory numbers can be stamped on the 
is unusual to find a chief engineer as understood material, and full details of each delivery recorded 
in Mr. Remington’s address, the chemist and against the laboratory number in the laboratory 
laboratory should be responsible to the directorate. daily log book. This system dispenses with com- 
(The managing director usually embodies the plicated makers’ symbol lists, which are frequently 
general or technical manager as understood in the adopted in many works, and is less trouble to 
above address). The works chemist under these maintain. Makers’ symbol lists frequently become 
conditions would act in a sort of consulting capa- very unwieldy. 
city to both the chief designer and works The product of the various metallurgical pro- 
manager. cesses should be daily checked to determine 
Turning now to the particular question of the whether they are up to standard and to detect any 
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THE PrincipaL TECHNICAL DEPARTMENTS OF A TYPICAL MODERN ENGINEERING WORKS, SHOW- - 
ING RELATIONSHIP BETWEEN SCIENTIFIC AND PRODUCTION DEPARTMENTS. 


actual laboratory system. This will be for the defect in the working of the process. In the iron 
most part considered with particular reference to foundry the product of the cupola should ‘be 
iron foundries, and at the same time in a general checked daily by complete chemical analysis. (It 
sense. The fundamental of any system of labora- may be that mixtures are being run of compara- 
tory control is the control of the raw material tive unimportance and on such a complete analysis 
entering the works. This is undoubtedly quite will not be necessary; silicon and sulphur only will 
obvious; but it is surprising to find how little it be determined on these, but this is necessary and 
is fully realised in many works. For this control will be found of considerable assistance in detect- 
it is necessary that the chemist be advised of all ing the cause of shrinkage defects.) 

the deliveries of raw material and, what is most Whilst dealing with the daily chemical analyses 
important, to have the sole control of the releasing of cast iron it is of importance to note that when 
of the raw material from the rough stores to the sulphur is estimated by the gravimetric method 
works. The chemist must devise rapid methods — the results are only available on the next day. The 


for dealing with the material, and should be rapid evolution method is usually used in order 


answerable to the directors for any neglect on his to avoid this delay. It has been recently shown 
part. In connection with the raw material it is that there is a tendency with this method to, ob- 
also necessary for the chemist to be in consultation tain low results (on cast iron). This may be due 
with the buyer, in order to mutually assist eack to insufficient care being taken in the details ‘of 


other in the purchasing of cheap but correct the method. It is, however, yery important ‘to. 


material. - take great care with this method arid to carry out 

Systematic records must be kept of the quality © repeated checks against standard cast iron; In 

of the material delivered into the works, and in ‘addition to chemical tests it may be necessary to 
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carry out mechanical tests and other physical 
tests. Transverse or tensile tests should be carried 
out daily with all important work, and are neces- 
sary when working to specification. : 

Technical supervision in the iron foundry will 
also entail additional duties in connection with the 
supervision of the furnace practice, etc. Such de- 
tails should all be carried out by the chemist and 
be under his direct authority. The chemist should 
make periodical investigations into the economy of 
the furnace and daily reports of the furnace 
charges. 

The laboratory should either make or supply 
complete lists of all waster castings and make daily 
inspection of these. Here lies the chemist’s 
primary research duties, and his research capacity 
should be brought to bear on all the problems aris- 
ing from his inspection of such castings in order 
of their relative importance. Complete records of 
all the investigations made in this connection 
should be drawn up and should be sent to the 
director, who in his turn supplies copies to the 
various heads of departments interested. 

With regard to further research work, this should 
be instigated as a result of periodical conferences 
between the chemist and the directorate as to the 
most advisable course of research. The works’ 
manager and chief designer might also attend 
these conferences (according to the class of article 
upon the production of which the firm is engaged). 
Great care must be taken that fhe researches insti- 

ated are not beyond the resources of the labora- 
Goes in both time and material, and the directo- 
rate must be very emphatic in seeing that any re- 
search is brought to a final satisfactory conclusion 
before embarking upon additional work. Only in 
these circumstances will the chemist and fhe 
laboratory give satisfactory service to the com- 
pany, and the mutual interest will be invaluable 
(financially) to both parties concerned. 

With particular reference to cast iron and the 
daily chemical control, it is very essential that the 
daily analyses should be comparative. Extreme 
accuracy beyond the second place of decimals 
might very well be sacrificed to the analyses being 
comparative. Considerable trouble has arisen 
during recent years by the conflicting results of 
different analyses. So long as such conditions ap- 
pertain there cannot be any satisfactory adherence 
to specifications. The question of the chemical 
analysis of cast iron and intimately associated with 
this the question of the sampling of cast iron re- 
quires very urgent attention, and rules should be 
laid down by some competent authoritative body. 
The British Foundrymen’s Association is the only 
body representing the whole country intimately 
connected with the cast-iron industry, and I sug- 
gest that the standardisation of cast iron ssthole 
of sampling and analysis is a question which they 
might very well take up and draw up some au- 
thoritative rules. It might be as well to draw at- 
tention towards the American Foundrymen’s Asso- 
ciation, who have for years past interested them- 
selves in the question of the standardisation of 
mechanical testing procedure of cast iron. Their 
example might very well be followed. 

The general principles involved in works labora- 
tory organisation are very simple, but are only 
effective if carried out really thoroughly. In order 
to ensure this thoroughness the most satisfactory 
way, to my mind, is that a lively interest be taken 
by the directorate in the laboratory and its system, 


and strict supervision should be exercised by the 
directorate in seeing that aJl the work done reaches 
a logical finality. to say that this was impossible 
would be an insult to the intelligence of the direc- 
torate. The services of many works laboratories 
in the past have been rendered barren through the 
lack of interest on the part of a directorate, and 
it is the writer’s belief that immediately interest is 
shown the true chemist is equally responsive, and 
good and valuable work almost immediately 
results. 

In conclusion, just a word as to the training of 
the chemist. A lot has been said recently on the 
matter, and the writer does not now propose to 
add much further. It is essential that two points 
at least must not be lost sight of :—(1) Whatever 
academical training a chemist has had, works ex- 

erience is also essential. (2) The chemist should 
be taught to realise his position in the works 
organisation, and it is essential that his course of 
training embody lectures upon work: manage- 
ment. 

Discussion. 

Tue Presipent (Mr. T. W. Aitken), in opening 
the discussion, asked if the author considered a 
daily report on the part of the laboratory suffi- 
cient; did he not consider more frequent reports 
desirable? The President also pointed out that 
there was a considerable difference between a 
metallurgically trained chemist and a pure 
chemist. Further, he desired to know whether it 
was advantageous to have close co-operation be- 
tween the chemist and the actual workers con- 
nected with the particular processes, and also 
whether it was necessary for the chemist to have 
assistance, to help in the detail of the control of 
the works processes. 

Mr. Barrett asked the author how he would 
propose to exercise control of the scrap heap, and 
did the author suggest that the chemist rather 
than the foundry foreman should have control of 
the charging of the cupola? Further, did the 
author recommend the purchase of pig-iron to 
guaranteed chemical analyses? 

Mr. CLEVELAND asked why the author recom- 
mended determining only the silicon and sulphur 
in the daily checks of unimportant castings. Did he 
not attach any importance to manganese and 
phosphorus? 

Mr. Barttett asked whether the carbon con- 
tents were not equally as important as the silicon 
and sulphur. He also instanced the delivery of a 
No. 5 pig-iron the analyses of which were con- 
stantly varying. 

Capt. Hayes pointed out that the success of a 
chemist and laboratory in a works depended to a 
— extent upon the personality of the man, in 
addition to the general organisation. It was dan- 
gerous to allow the chemist to be a dictator in the 
matter of passing materials for use, as he might 
easily adopt an arbitrary attitude with a very 
limited knowledge of the practical requirements. 
It must not be beneath his dignity to act in co- 
operation with the foundry manager. Did the 
author considér the supply of competent metal- 
lurgists~competent from all points of view—was 
really equal to the demand? He also asked what the 
author would consider the yearly cost of a labora- 
tory engaged purely on cast-iron foundry problems, 
inclusive of the salaries of a chief chemist and one 
assistant. He further stated that the General 


Council of the Association had the various matters 
of standardisation under consideration. 
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Mr. J. E. Hurst, in reply to the President’s 
questions, agreed that more frequent reports on 
the part of the chemist would be desirable; that, 
of course, all depended on the nature of the pro- 
cesses under his control, as also did the question of 
the employment of an assistant. He certainly 
agreed that there should be close co-operation be- 
tween the chemist and the actual workmen in 
charge of the various processes. In reply to Mr. 
Barrett’s remarks, he certainly considered that 
the charging of the foundry cupola should be under 
the direction of the chemist and not the foundry 
foreman. He also recommended the purchase of 
fig-iron to average chemical analyses, but this did 
not in any way dispense with the necessity for the 
actual control at the consumers’ works. With re- 
gard to the scrap heap, it presented serious difficul- 
ties. No difficulty was experienced with the or- 
dinary shop scrap, but the success of the control of 
the bought scrap heap depended to a large extent 
on the sampling. It should always be borne in 
mind that in this matter there was nothing to be 
gained and everything to be lost by unfair sampl- 
ing. The author agreed with Mr. Bartlett's 
remarks that the carbon contents were more im- 
portant than the silicon or sulphur contents; but 
he pointed out the extreme difficulties in the way 
of daily control of the more or less unimportant 
castings by the control of the carbon contents. 
Mr. Bartlett’s. example of the irregular composi- 
tion of the successive deliveries of a No. 5 pig-iron 
served to emphasise the necessity for chemical con- 
trol at the consumer’s works. 

In reference to Mr. Cleveland’s remarks he 
agreed that the manganese and phosphorus con- 
tents were of considerable importance. In low-. 
grade castings, however, variations in the phos- 
phorus were really unimportant, and there was no 
necessity for the estimation of the manganese in 
the daily control of such castings. In reply to 
Capt. Hayes, he agreed that the supply of fully 
competent iron-foundry chemists was not equal to 
the demand. He considered that the minimum 
yearly expenses of a laboratory under the condi- 
tions suggested would be from £750 to £800 per 
year. He was — to note that the General 
Council of the B.F.A. had decided to take up the 


question of standardisation in reference to cast 
iron. 


MULTIPLE RECORDING PYROMETER.—A new 
multiple recording pyrometer has been ere by 
the Hoskins Manufacturing Company, of troit, 
Mich. (U.S.A.), which is simple in design and is 
operated with thermo-couples which the user can make 
for himself. The meter will make any number of tem- 
perature records from one up to ten. When ten 
records are being plotted, the temperature of a given 
furnace is recorded once every ten minutes, and when 
used as a single point recorder, the record is practic- 
ally continuous. If less than ten temperatures are 
being recorded, greater frequency of readings can be 
obtained from any particular thermo-couple by pro- 
perly locating the plugs at the switchboard. The record 
appears as a series of red-inked dots, and when the 
temperature of a given thermo-couple is plotted, three 
readings are indicated within a one-minute interval ; 
when the temperature of the next furnace commences 
to be recorded. The moving parts are operated by a 
solenoid which is energised by a lighting circuit. The 
paper i which the plotting is done is advanced 
every seconds, and at the end of every minute a 


rotary switch changes from one thermo-couple circuit 
to the next. 


Manganese Bronze.* 


By P. E. McKinney. 


To obtain an allow with high resistance to corro 
sion, and at the same time useful in general con. 
struction work as a substitute for steel, without 
materially decreasing the factor of safety or in- 
creasing the weight of the various parts over that 
ordinarily used in the case of mild steel, man 
compositions have been proposed and used with 
success; but at the present time probably the most 
popular and most widely-used combination is the 
alloy commonly called manganese bronze. This is 
nothing more than a high brass, to which have 
been added comparatively small percentages of 
aluminium, iron, or manganese. It is the purpose 
of this paper to deal particularly with the possi- 
bilities that lie in the proper development of 
methods for manufacturing such an alloy by more 
economical methods than those which have usually 
been discussed in other literature on the subject. 
The composition of the average manganese bronze 
is as follows :—Copper, 57 to 59 per cent.; zinc, 
88 to 40 per cent,; iron, manganese, aluminium, 
‘tin, 0.25 to 1 per cent.; lead, 0.1 to 0.5 per cent, 

This composition shows rather clearly that there 
is no necessity for the use of high-grade raw 
materials, provided methods of manufacture can 
be devised to produce the proper refinement of 
the finished product, as the ordinary impurities 
encountered in non-ferrous materials offer no 
serious obstacles when the same elements must be 
added in considerable percentages to effect the 
desired composition. 

In the manufacture of manganese bronze it has 
been found possible to utilise what would ordinarily 
be termed material of very low grade, such as 
skimmings from the foundry, particularly skim- 
mings and dross ordinarily recovered from brass 
rolling mills or cartridge-case plants, zinc dross 
recovered from galvanising plants, aluminium 
turnings that are ordinarily unrecoverable without 
serious loss and deterioration of the product due 
to oxidation, etc., and other by-products and 
scrap metals that ordinarily are not usable as 
remelting scrap in foundry practice. The manu- 
facture of high-grade manganese bronze from 
materials of this class, however, cannot be 
attempted in crucible furnaces, or practised only 
on a comparatively small scale, as there is required 
a reverberatory or other furnace in which it is 
possible to accumulate a bath of considerable 
volume, and in which the charge of metal can be 
worked in the same manner as in other refining 
processes producing on a large scale in open-filame 
furnaces. The idea is so to compound the various 
materials available as to cause one to react with 
the other to the mutual benefit of all the ingre 
dients going into the charge. A typical charge 
for operating a reverberatory furnace in the manu- 
facture of manganese bronze is as follows :— 


Ibs. 
Yellow brass machine shop turnings 1,250 


Zinc dross from galvanising plant 400 
Aluminium turnings 30 
Recovered scrap 400 


Dross and skimmings from billet 
and slab plant 


* Abstract of Paper read before the Institute of Metals Division 
of the American Institute of Mining Engineers ee 
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Ibs. 
Foundry-fioor scrap and skimmings 650 
Hardener made by melting scrap 
copper and manganese in equal 
250 
80 


With a knowledge of the general chemical com- 
position of each ingredient going into the charge, 
it is easy to produce a manganese bronze that will 
have the desired composition, and will require no 
other treatment than, possibly, the addition of 
a little zinc when remelting for casting purposes. 

When handling a charge such as that just shown, 
advantage is taken of impurities, such as the iron 
existing in the zinc dross, the small percentages of 
tin in the machine-shop turnings, etc., in figuring 
the final desired analysis of the alloy. It is a 
well-known fact that such materials as zinc dross 
and foundry skimmings, both of which are full of 
dirt and oxides, camnot be recovered in a usable 
condition when melted separately in crucibles or 
‘by any of the ordinary methods of melting 
material, without an excessive loss due to volatili- 
sation. But when the well-known reactions occur- 
ring in the manufacture of old-fashioned calamine 
brass are taken into consideration, it can be seen 
how the combination of zine dross, brass skim- 
mings, and other highly-oxidised materials melted 
in contact with charcoal will produce an alloy about 
as well deoxidised as the average high-zinc brass. 
Contact while in a molten or semi-molten state 
of metallic copper and partly oxidised zinc in the 
presence of charcoal develops a condition extremely 
conducive to a thorough deoxidation and alloying 
of all the metallic ingredients. This reaction, 
together with the well-known deoxidising effects 
of aluminium, manganese and iron, which are part 
of the charge, contributes to the production of 
deoxidised and dense material. Salt is used as 
a flux, on account of its excellent properties for 
gathering and fluxing off the dirt from the charge, 
the oxides of iron, manganese, etc., and the reduc 
tion of amy copper oxides passing from the bath 
into the slag. 

In charging the furnace, it is the usual practice 
to place the manganese hardener in the bottom of 
the furnace, and on top of it to place the cartridge- 
case dross and zinc with a layer of charcoal, after 
which the foundry skimmings and turnings are 
added, and the charge is melted, with occasional 
rabbling to clear the metal, and bring all the 
ingredients into intimate contact. When the bath 
is melted, the aluminium scrap is added, and the 
necessary zinc additions are made, after which 
the charge is allowed to cool slightly in the fur- 
nace, and is poured into ingots for remelting 
purposes, after analysis has been made to deter- 
mine the necessity of adding zinc or otherwise 
correcting the composition by the mixture of 
several heats in order to obtain the desired com- 
position. 

The foregoing process carried out by a skilled 
melter will produce an alloy that is absolutely 
sound and homogeneous and capable of being cast 
in ordinary foundry practice in the same manner 
as any of the so-called high grades of manganese 
bronze, and will produce quite excellent = ere 
properties in the finished casting. 

As instances of what can be obtained, the follow- 
ing results of tests are given. These tests were 


made on castings produced by the method described 
from initial charges of raw material practically 
identified with the typical charge given :— 


Table 1.—Analysis of Ingots as Poured from 
Reverberatory Furnace, 


Copper. Zinc. 


‘lin, Lead, Iron, ag Man- 
nium, ganese. 
% % % % % 
Heat A... 5795 3008 085 O42 083 077 
HeatB .. 57.15 39.54 6.51 0.84 1.04 0:48 0.91 


Table 2.—Physical Valwes Obtained on Sand Cast- 
ings Powred from Remelt of Ingots 
without Additions. 


Tensile Yield point. Elongation 

Lbs, Lbs, persq.in, Per cent. 
Heat A -- 67,700 46.200 22.1 
Heat B « 72,100 50,400 21.0 


Table 3.—Physual Tests of Sand Castings Made 
from Manganese Bronze Produced by 
Process Described. 


Tensile strength. Yield point. Elongation. 

Lbs. per sq. in, Lbs, per sq. in. Per cent. 
67,300 45,800 29.9 
66.400 37,400 30.9 
67,700 41,200 24.5 
‘7, 
72,600 36.700 23.4 


In addition to the excellent properties shown 
in the tensile tests, the material corresponds im 
every other physical respect to so-called hi 
grade manganese bronze produced from virgin 
metals, has a fine wumiform fracture with a 
tendency to silky grain in many cases, and shows 
toughness and resiliency equal to any other grades 
of manganese bronze examined. 

Some objections may be raised to the use of 
by-products and scrap material in the manufac- 
ture of manganese bronze, because the lead content 
of some of these by-products is quite high, and will 
introduce into the alloy quantities of lead higher 
than are desired. It is believed, however, that the 
results of tests made from time to time on man- 
ganese bronze containing in some cases a consider- 
able percentage of lead have shown conclusively 
that lead within reasonable limits is not detri- 
mental. No concrete cases have as yet been cited 
in which, other things being equal, lead under 
0.75 per cent. has shown seriously detrimental 
effects on the alloy. All the samples on which 
physical tests are given contained percentages of 
lead ranging from 0.25 to 0.50 per cent., yet none 
of them show in the test result any detrimental 
effects due to the presence of this so-called 
impurity. It is believed that the tolerance of a 
slightly higher content of lead in specifications for 
manganese bronze would, in general, serve admir- 
ably as a conservation measure for high-grade 
virgin material, and offer excellent opportunities 
for the utilisation of many metallurgical by-pro- 
ducts that at the present time constitute 
practically useless material. 

The results obtained after abour three years of 
operation under the process described have shown 
fairly conclusively that the alloy commonly known 
as manganese bronze can be produced without 


resorting to the use of high-grade virgin materials 
with the addition of what would ordinarily be 
termed detrimental impurities. by the simple 
application of some of the well-known laws of 
metallurgy. 
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The Smelting of Cleveland Iron-Stone.” 


By S. G. Smith. 


The object of this Paper is to give a general 
outline of the process of converting ore into pig- 
iron ready for the commercial production of iron 
castings. Cleveland Ironstone is discussed, because 
of the writer*s long’ and close intimacy with its 
manufacture. The ore derives its name from the 
district in which it is mined, Cleveland, in the 
North of Yorkshire, embracing the coast from 
Saltburn to Whitby, also Normanby and the Eston 
Hills. 
« One of the earliest records of smelting this ore 
in a blast furnace was in 1753, in the County of 
Durham. The furnace was 30 ft. high, producing 
25 tons of iron per week. In 1812 some of the 
ironstone was sent to Tyneside, but was pronounced 
useless. In 1842 a furnace was erected at Walker- 
on-Tyne for smelting this ironstone, and in 1846 
_ blast furnaces were erected at Witton Park. The 

ore was sent from the beach between Saltburn and 
Skinningrovée by ship to Middlesbro’, and thence 
by rail to Witton Park. In 1853-4 the first fur- 
naces were erected in Cleveland for smelting this 
once-despised ironstone. 

It may be interesting to add here that in the 
' year 1858 the output of Cleveland iron was 512,720 
tons, and in the year 1900 it had increased to 
2.132.000 tons, and probably that output is 
annually considerably emeeal up to the present 
time. 

Calcining or Roasting the Ore. 

The first preparation of the ore for smelting is 
roasting or calcining. This is done in a kiln. The 
ore is brought from the mines in wagons with drop 
bottoms. The rail track at the furnace plant is in- 
clined above the kiln, the doors are released, and the 
ironstone drops directly into the kiln. Limestone 
and coal are put in in a similar manner. The coal 
is required for roasting, 1 cwt. being allowed per 
ton of ore calcined. During calcining the tempera- 
ture maintained in the kiln is about 1,400 deg. F., 
or 750 deg. C.—in colour approximately cherry- 
red. The period of calcination is 40 hours, durin 
which time the limestone is reduced to lime, an 
the ore, which was in the form of ferrous oxide, is 
changed into ferric oxide. 

The change is brought about by the carbonic 
acid, water, sulphur, and volatile matter being 
driven off both the ore and the limestone. The 
raw ore before calcination contains about 28 per 
cent. of iron; after calcination that amount is in- 
creased to about 40 per cent. of iron. 


Fuel Used in Smelting Ores. 


The common fuel for ores in modern furnace 


practice is a good quality coke, and for smeltin 
Cleveland ironstone Durham coke is chiefly eg 
Part coke and part coal is still used in some 
districts, chiefly with the older types of furnaces. 
Beehive-oven coke and retort-oven coke are now 
used, chiefly the latter, because of economy in 
production and its by-products. By way of com- 
parison, coal in a beehive oven yielding 60 per cent. 
of coke in 70 to 80 hours, will in a by-product 
oven, give 70 to 75 per cent. of coke in 25 to 30 

urs—an increase of 15 per cent. in the product 
and a reduction in the time of about 66 per cent. 
Also, in the retort oven each ton of coal coked 


*Read before the Lancashire Branch of the British 
Foundrymen’s Association. 


yields 22 to 25 lbs. of sulphate of ammonia, about 
4 per cent. of tar, and also gas for oven heating, 
steam-raising and lighting purposes. 

Hot Air Blast. 

Most of the pig-iron made at present is by 
means of hot blast. The amount of cold-blast pig- 
iron made to-day is very small indeed, and it is 
much more expensive than pig-iron made from 
hot blast. Neilson, of Scotland, in 1828 first dis- 
covered the advantage of increased . output and 
economy in fuel by heating the blast before enter- 
ing the furnace. The saving effected in fuel alone 
is said to be 14 ewts. of coke per ton of pig-iron 
produced. 

There are three or more ty of heating stoves: 
Each of them is heated by the waste gases from 
the blast furnace; hence the hot blast does not 
cost the manufacturer very much, excepting for 
plant and its upkeep. The oldest known to the 
writer is the U-pipe stove, and this type is a 
series of U-shaped pipes about 12 in. 4 in. 
As they stand on end they are about 12 ft. long, 
and the spigots fit into two rows of sockets whic 
form the top of the main. The stove is rectangular 
in shape, with an inlet at the bottom for waste 
— and apertures in the walls for air. The cold 

last, of course, passing through the pipes becomes 
quite hot by the time it reaches the furnace. 

There are two regenerative types of heating 
stoves—Cowper’s and Whitwell’s. In some respects 
these stoves are similar, but in other respects 
different. They are similar inasmuch that in 
each the heat is absorbed by brickwork. The 
combustion chamber is also similar. 


**Cowper’s”’ Stove. 


The shell of a Cowper’s stove is of wrought iron 
or steel. It stands 60 ft. high and is 25: ft. 
diameter, and comprises a chequer work of fire- 
brick, combustion chamber, outlet valve to stack, 
inlet valve for gas, inlet valve for air, hot-blast 
outlet, and cold-blast inlet. The working of the 
stove is as follows :—The interior of the stove, with 
the exception of the space taken for the combustion 
chamber and top of the dome, is all brickwork, 
which absorbs the heat until red-hot. The so- 
called waste gases enter at the gas inlet valve and 
the air at another valve. These, in regulated 
proportions, enter the combustion chamber, an‘ 
there ignition takes place. The burning _— 
ascend the flue, pass over the —— and down- 
wards, heating the chequered brickwork during 
their passage to the bottom, and escape through 
the chimney valve to the stack. The time taken 
for the stove to become sufficiently heated is from 
two to three hours. When this has been done the 
valves mentioned are closed, and the hot-blast 
valve and the cold-blast valve are opened. The 
cold air enters near the bottom and ascends 
through the heated brickwork, gradually getting 
hotter and passing over the top and downwards 
by way of the combustion chamber, and _ then 
escapes by a valve which communicates with the 
blast furnace. 

The temperature of the blast wher « enters the 
furnace is about 800 deg. C. When the blast falls 
to 600 deg..C. the stove is agaim heated up. For 
regular working three stoves are generally in use 
for one furnace. The waste gases from the blast 
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furnace contain by volume 23-28 per cent. Marsh 
gas (CH,), carbon dioxide (CO,) about 1-2 per 
cent., hydrogen, 2-6 per cent. 

Lime, 

The function of lime in a blast furnace is to 
form a fusible free-flowing slag. This is necessa: 
when it is considered that the ash from 20 cwts. of 
pag ton of iron must be regularly fluxed, and, 
in addition to this, the silica, alumina, and other 
foreign matters in the ironstone must be got rid 
of, bringing the total weight of slag per ton of 
iron m to 30 cwts. 


Acids and Bases, 

Broadly speaking, an acid is the oxide of a 
non-metal, and a is the oxide of a metal, 
both of which have a strong chemical affinity for 
each other, the affinity depending upon the com- 
pound. The ash from the coke, and silica, are 
chiefly acids. Lime is basic, the metal calcium 
being its base. Acids and bases react and combine 
in definite proportions, but the balancing and de- 
termination of these in blast-furnace practice is 
far too large a subject for the writer to deal with. 

To put this reaction in as simple a form as pos- 
sible, we may say that when the acids and bases 
are in the region of a temperature of about 1,200 
deg. C. they combine with each other and form a 
free-flowing slag. This slag floats on top of the 
molten metal in the bosh of the furnace until it 
rises to the slag hole, where it escapes; also, quite 
« large amount follows through the tapping hole 
after the cast, but this is diverted into another 
channel, and is not mixed with iron. 

The slag or cinder of the blast furnace may be 
regarded as silicates. Lime acts as a flux. Any 
substance which assists the melting of another 
may be called a flux. Some ores contain sufficient 
lime to flux themselves, but where this is absent 
and no lime is added to the furnace charges, the 
acids at certain temperatures and proportions, 
having a strong chemical affinity for bases, will 
combine with ferrous oxide, and under these con- 
ditions the resulting slag will contain a large 
of iron. Silica (Si O,) will neutralise 
errous oxide (Fe 0). 

Smelting and Reactions in the Furnace. 

In the manufacture of pig-iron, Keep refers to 
the reaction in the blast furnace in a very plain 
and simple manner as follows:—Iron-ore is an 
oxide or iron. In the blast furnace oxygen is 
removed and the remaining iron is melted. 

At the lower end of the furnace hot air is blown 
in, which burns the fuel near the point where it 
enters, producing carbonic acid, which, ascending 
through the hot fuel higher up, becomes carbonic 
oxide by taking the extra carbon from the fuel. 
This carbonic oxide takes the oxygen from the 
vre, thus again becoming carbonic acid. After 
the ore is relieved of its oxygen it is iron in the 
form of a sponge, exposing a very large surface 
to the action of the gases. As it passes Tiwnmaste 
through the portion where the gas is carbonic 
oxide, and carbonic acid, the spongy iron absorbs 
carbon from the gas. The amount which will be 
absorbed is inversely proportional to the speed at 
which the ore descends. The sponge does not 
absorb carbon by being in contact with the fuel, 
but by contact with the gas produced by the com- 
bustion of fuel. 

The capacity of a modern furnace is about 30,000 
cub. ft. The stock weighs over 700 tons. The 


time taken te reduce the ore depends upon the 
of the furnace, pressure of blast, etc., but 
4, from the time the charge 


workin 


46 to & hours is occupi 


was put into the furnace until it is tapped on to 
the pig bed. The general working of the furnace 
depends upon its ma ment. ‘* Scaffolding ’’ 
and ‘‘ slips” occur, which interfere with the 
quality and grade of the iron. Broadly speaking, 
to obtain iron ay oon a No. 1 Grade, the 
furnace is driven hotter by being charged lighter 
in ore, that when a close-grade iron, approaching 
a No. 5, is required. How to obtain the different 
qualities and grades of iron is known to those 
who are engaged in the business, although from 
time to time many unexpected results occur that 
are not always explainable. 

To obtain one ton of No. 8 pig-iron from Cleve- 
land ironstone would require :—Calcined ironstone, 
48 cwts.; limestone, 12 cwts.; Durham coke, 20 
ewts.; hot blast, 100 cwts. Or, to put it in another 
form, the balance-sheet of a Cleveland furnace pro- 
ducing No. 3 iron, is as follows :— 


Charge. 
Caleined Ironstone .. 48 cwts. 
Hot blast 
Product. 
No. 3 pig-iron ... 
Slag or cinder ... a 
Waste gases 


The materials which enter a blast furnace are 
ironstone or ore, coke and limestone. These enter 
the furnace at the top. They are taken up on a 
lift in iron barrows to the charging gallery, unless 
the furnace is a self-charger. The material is 
then tipped into the hopper. When the prescribed 
amount has been loa in the hopper the bell 
descends a certain distance down by means of a 
lever, the charge then slides off the bell and evenly 
distributes itself in the furnace. This is repeated 
night and day as long as the furnace is in blast. 

At the bottom end of the furnace through the 
tuyeres, which generally number six or more, the 
blast enters. The pressure of the blast may be 
anything between 7 and 14 lbs., according to the 
type or modernness of the furnace and plant. 


Grading Pig-Iron, 

So far as I am aware, in this country the com- 
mon practice of grading pig-iron is still deter- 
mined by fracture. Some iron manufacturers will 
supply pig-iron to approximate analysis if desired. 

In the normal cooling of pig-iron, the relation of 
fracture to analysis, and analysis to fracture, 
should be indicative. 

Generally speaking the fracture and analysis 
are controlled by the ore used, and the working 
of the furnace. Furnaces working on certain 
kinds of ore can only supply by analysis within the 
possibilities of the ores. We could not expect pig- 
iron made from Cleveland ironstone to contain 0.5 
per cent. phosphorus. Neither could we expect 
pig-iron made from hematite ore to contain 1.5 per 
cent phosphorus. The difference is attributed to 
the percen of that constituent present in the 
ore. Also, from another aspect, which is not 
attributable to the ore, we could not expect from a 
furnace working with hot-blast smelting a certain 
kind of ore to supply foundry pig-iron containing 
not more than 3 per cent. total carbon, and less 
than 1 per cent. silicon, no more than we could 
expect a furnace making cold-blast foundry iron 
from the same kind of ore to give 4 per cent 
carbon and 8 per cent. silicon. With regard to the 
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latter, if we could reverse the order of the above, 
then the results named might be possible. I do not 
wish the last remark to appear obscure, but what 
is implied is this, that a furnace working with a 
hot blast will invariably produce an iron with a 
higher percentage of total carbon, and also silicon, 
than a furnace working with cold blast. When the 
ores are mixed, of course, different results will be 
obtained, but with furnaces working on the same 
kind of ores, coupled with favourable and normal 
working conditions of the furnace, it should not 
be impossible to give approximately the analysis 
from the fracture, or vice versa. 

All furnaces have ideal analyses for its grade 
numbers. These, of course, must be known when 
judging fracture. The difference between the 
grade numbers of any brand of iron are compara- 
tively these :—A No. 1 will always contain a high 
graphic carbon and low sulphur. A No. 6 mottled 
or white iron will contain a very small percentage 
of graphic carbon, and a very high sulphur. A 
No. 4 grade will have a medium between the ex- 
tremes. The differences in the percentage of these 
constituents, sometimes intentional, sometimes un- 
intentional, are brought about by varying blast 
pressure, burden and fuel, resulting in either a 

t fast-working furnace or a cold slow-working 
furnace. 

With reference to the foregoing remarks upon 
fracture, I do not wish to minimise the importance 
of analysing the consignments of pig-iron as the 
are abe What I would like to impart to all 
is a desire to obtain a close and full practical know- 
ledge of the material that plays such an important 
part in our industry. 

Whether it be fracture or analysis, as practical 
foundrymen we should know what we want in 
either. One is quite as important as the other, 
bearing in mind that the great research laboratory 
is the Foundry, where we have to analyse facts 
and failures. 

Discussion. 

In the discussion Mr. Peakman strongly advo- 
cated the increased use of scientific analysis. In 
his opinion the foundries of this country would 
never achieve full success until the whole of them, 
ferrous and non-ferrous, were controlled from the 
laboratory. Sometimes people were held back by 
the fear than the chemist would upset all exist- 
ing foundry practice, but that fear was without 


justification. Of course, the chemist should be a 
metallurgist. There were now in this country 
three places where iron was smelted electrically 


with success and profit. One difficulty was that 
the iron was very porous, but a steelmaker who had 
the courage to try it was rewarded by some of the 
finest steel that he had ever turned out. Elec- 
trically smelted iron, however, could not be graded 
in the old way, and the chemist would have to be 
brought in to supply the analysis, on which alone 
definite grading could be founded. It was the 
general practice in the States. The pig was 
poured into ingot moulds, which went forward 
into water troughs or under a water spray, and 
eventually into the railway trucks for transit. 
Under these conditions the grading had to be done 
by analysis. In England, also, the day would 
come when the old method of grading would be no 
longer possible. 

Mr. H. Suersurn said one could gather that 
blast-furnace owners were not altogether scientific 
in their methods. He would repeat what he had 
said on previous occasions, that the iron supplied 
to the founders, particularly in this country, 


lacked uniformity in quality. The furnaces 
worked irregularly, and the result of that irregu- 
larity was shown on the material produced. One 
must not forget that the bulk of the iron pro- 
duced went to the steelmakers, who, of course, 
bought by analysis; the irregular stuff had to gu 
somewhere, and it went to the ironfounder. 
Whether it was a practicable proposition that 
every foundry should carry a chemist was a very 
debatable point; he thought there were many 
foundries where it would not pay. Moreover, 
the chemist must have a fairly wide training on the 
practical side if he was to be of much use. Be- 
sides the iron itself, there were other substances 
to take into account, and observation and (to a 
certain extent) that element of practical experi- 
ence, which was termed “ rule-of-thumb,’ could 
not be easily dispensed with. 

The casting machine had interested him for a 
considerable time. One reason why it was not 
used more freely in this country was obvious. 
When one bought pig-iron he got a generous pro- 
portion of sand, for which he paid pig-iron prices. 
Casting machinery would put a stop to that; 
obviously it was a strong argument against the 
use of casting machines. (Laughter.) 

Mr. Haieu said, whether they liked it or not, 
they were being forced into the hands of the 
chemist, and in some cases that might be unfortu- 
nate.. The chemist might have good practical 
knowledge; on the other hand he might be only 
acquainted with the theoretical side, and in actual 
work hardly know what he wanted himself. As a 
case in point, he would mention that they pro- 
duced a casting which was analysed with satis- 
factory results. but went wrong when subjected to 
the hydraulic test. The chemist immediately 
said, ‘‘ There is something wrong with your work. 
ing conditions.” With that they did not agree. 
But see what the position was. He claimed that 
grading by practice was as scientific as a good 
deal of the laboratory operations, and required as 
much skill in the man who carried it out. A good 
grader was better than a bad chemist. Still, they 
would have to accept the position and work to 
analysis. He urged, therefore, that the chemist 
must shoulder the responsibility, and see that the 
conditions were right before giving his analysis. If 
there was any fault to find with the methods fol- 
lowed in the foundry it should be indicated and 
the thing threshed out. When the conditions 
were to his liking and the metal was put in accord- 
ing to his analysis the chemist must take the re- 
sponsibility for the casting. As a foundry manager 
he (Mr. Haigh) did not mind that sort of thing, 
but he did object to being judged after the event. 
Besides pig-iron the chemist could examine many 
things—the gases from a producer plant, the 
sands, fireclays, bricks. 

Tae Carman remarked that he was rather in- 
clined to agree with Mr. Haigh about the grading. 
From one iadle they cast bars which failed when 
put on the tensile test. From the same ladle they 
cast a number of shells which showed excellent 
results on the tensile test. They were working 
to analysis. There were so many varying condi- 
tions, the difficulties to overcome were so numer- 
ous and diversified, that he thought they would 
have to depend somewhat on grading by practice. 

Mr. Peakman said his remarks might have 
been misunderstood. His meaning would perhaps 
be made clearer if he substituted metallurgist for 
chemist. Certainly little would be gained by the 
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employment of someone whose experience was 
gained in connection with other branches of chemis- 
try; they wanted a man who was familiar with 
metals. It was quite true that many foundries 
could not afford to bear the expense of engaging 
a competent man for their own work alone, but 
clearly the remedy for that was co-operation. 
They must follow in the footsteps of the Ameri- 
cans. Several foundries came together and estab- 
lished a laboratory at which they could get ana- 
lytical work done and obtain advice whenever 
they were in difficulties. It had been said that 
the chemist was an expensive luxury. If the 
laboratory was run on commercial lines it would 
soon be shown that it was a necessity. He sup- 
posed that before the war there was not much 
done in the way of buying or sending out cast- 
ings to chemical analysis and physical tests. The 
foundryman sent in his casting, and if it was up to 
the hydraulic test the engineers accepted it. That 
condition of things was altered under the pres- 
sure of war conditions. The engineer had to 
make allowances for the factor of safety; he had 
to plot out the charts and estimate what the cast- 
ing would stand. What guarantee had he that 
the casting would do it? He could not keep 
every casting, nor put on an overload to see if it 
would stand in any emergency. In some cases 
provision had to be made for a very high factor 
of safety. One such case which he had in mind 
was connected with a ship. What they did was 
to lay down specific risks on which the castings 
would be accepted. When the castings came they 
passed the tests which had been laid down and 
that covered them, it satisfied the shipbuilders. 


Mr. SHrErBuRN said the present tendency of 
ig-iron manufacturers was to go in for hot-blast 
urnaces and fast driving, which meant a highly 
silicious iron. How were they to get low silicon 
irons such as the cold-blast process produced? 
Obviously there would be times when low-silicon 
irons would be wanted. 


In replying, Mr. Smith said he anticipated that 
in rf on the question of grading he opened 
the way for a good deal of controversy. In -his 
paper he did not refer to the uses of the slag, 
but he might now add that it was used for making 
furnace bricks, flags and paving blocks, door- 
steps, window sills. There were hundreds of 
thousands of tons taken down the Tees and de- 
posited in the bay because it could not be applied 
to useful pur It might be of interest to 
know what was the life of a blast furnace. He 
knew one which did not last 12 months, another 
had been in blast for 33 years and had produced 
14 million tons of pig, which meant that about 
five million tons of material went into the furnace. 
By the time electrical smelting arrived in this 
country metallurgists, or chemists, would have been 
trained, and the usefulness of their services would 
depend upon, their personal capacity and the cir- 
cumstances under which they worked. They must 
take more responsibility. 

He did not suggest that they were to discard 
fracture as a method of grading; one thing must 
go with the other. The question of silicious irons 
was important. in his opinion one could not get 
an iron with low carbon and low silicon except in 
a cold-blast furnace; he did not know any furnace 
which with hot blast was producing iron under 3 
per cent. carbon and 2 per cent. or 1 per cent 
silicon. 


Iron and Steel Institute. 


Programme of Annual Meeting. 

Mr. G. C. Lloyd (Secretary) has issued the following 
programme of proceedings at the forthcoming annual 
meeting of the Iron and Steel Institute, to be held at 
the Institution of Civil Engineers, Great George Street, 
Westminster, on Thursday and Friday, May 8 and 9 :— 


Thursday, May 8. ; 


General meeting at 10.30 a.m., when the Council will 
present their report for 1918, and the Hon. Treasurer 
the statement of accounts. Scrutineers will’be appointed 
for the examination of voting papers for election of new 
members and associates of the Institute. Award of 
the Bessemer Medal for 1919 to Professor Cav. Federico 
Giolitti, Ph.D., of Turin. A selection of Papers will 
be read and discussed. 

At 1 p.m. the meeting will be adjourned. 

At 2.50 p.m. there will be a joint session, by invita- 
tion of the Institution of Electrical Engineers, to discuss 
papers on Electric Steel Furnaces. The following is a 
list of the a agp likely to be submitted :—‘‘ Develop- 
mente in m and Steel Electric Furnaces,” by J. 
Bibby ; ‘‘ The Booth-Hall Hlectric Furnace,’’ by W. K. 
Booth ; ‘*The Development of the Electric Melting 
Furnace,”’ by D. F. Campbell ; ‘‘ The Control of Electric 
Arc Furnaces,” by H Coates; ‘‘ New Type of Electric 
Furnace,’’ by Axel Sahlin; ‘‘ Large Electric Furnaces,” 
by Victor Stobie. 

Friday, May 9. 

At 10 a.m. the general meeting will be resumed, when 
the award of grants from the Andrew Carnegie Research 
Fund in aid of research work will be announced, fol- 
lowing which a further selection of Papers will be 
read and discussed, 

At 2.30 p.m. the reading and discussion of Papers will 
be continued. Those papers for which time cannot 
be found will be taken as read and discussed by corre- 
spondence, 


List of Papers. 


The following is a list of the Papers expected to be 
submitted :—‘‘ Manufacture and Working of High-Speed 
Steel,” by J. H. Andrew; ‘‘ Molecular Constitutions of 
High-Speed Tool Steels, and their Correlations with 
Lathe Efficiencies,”” by J. O. Arnold and F. Ibbotson ; 
‘* Modern Steel Metallurgy,” by C. H. F. Bagley; 
‘* Note on the Liquidus in the Iron-Carbon Diagram,’’ 
by G. Teng, orus in the Pre- 
sence of sten,’’ by G. Watson Gray; ‘‘ Report on 
the Condition of Belgian Iron and Steel Work after the 
i vements 

m and 


Transformation in Iron,’ by K. Honda; ‘‘ Macro 
Etching. and Printing,” by J. C. W. Humfrey; ‘‘ A 
Review of Work of United States National Research 
Council,’’ by H. M. Howe; ‘‘ Carburisation of Iron at 
Low Temperatures,” by A. McOance; An Experi- 
mental Investigation of the Influence of the Rate of 
Cooling on the Hardening of Carbon Steels,” by A. M. 
Portevin and M. Garvin; ‘‘ On Graphitisation in Iron- 
Carbon Alloys,” by K. Tawara and G. Asahara; 
‘*Some Points in the Manufacture of Files,” by G. 
Taylor ; ‘‘ The Acid Hearth and Slag,”’ by J. H. White- 
ley and A F. Hallimond; and ‘“‘ Deoxidation, and the 
Influence of Lime on Equilibrium in the Acid Open- 
Hearth Furnace,’’ by B. Yaneske. 

In celebration of the Jubilee of the foundation of the 
Iron and Steel Institute in 1869, the annual dinner will 
be held this year at the Guildhall of the City of London, 
on May 8, at 7 for 7.15 p.m. 

The autumn meeting will be held on Thursday and 
Friday, September 18 and 19 next. 


: J. E. Hurst; ‘ Use of Powdered Coal,” by L. C. 
Harvey; ‘‘On the Non-Allotropic Nature of the A2 : 
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Institute of Metals. — 
Annual Meeting. 


“At the eleventh annual general meeting of the Insti- 
wute of Metals, held on Tuesday and Wednesday, March 
25-and 2%, Papers dealing with non-ferrous metals, 
etc., were submitted. According to the Report of the 
Council, during the year the activities of the Institute, 
which had long been mobilised in aid of the prosecu- 
tion of the war in every branch of non-ferrous metal- 
lurgy, were not only maintained, but were further 
developed, Undoubtedly the co-operation between the 
various classes of members of the Institute has much 
increased in recent years, to the benefit of all con- 
cerned, and the Council hope that this intercourse will 
be well maintained. The striking increase in member- 
ship which took place in 1917 was well maintained 
during 1918, and in May, for the first time in the his- 
tory of the Institute, a total membership of 1,000 was 
recorded, the total number of members on the roll of 
the Institute on December 31 last was 1,086, of which 
four were honorary, 1,047 ordinary members and 35 
student members, as ayairst a total of 888 members the 
year before. 

The work of the Corrosion Research Committee has 
been carried on vigorously during the year. The 
results of much of this work are embodied in the 
Fourth Report which was presented. The research is 
still being conducted with the assistance of funds con- 
tributed by the Department of Scientific and Industrial 
Research, associations, firms, and by the Institute. The 
Government grant-in-aid remains at £1,000 per annum, 
as does that of the British Electrical and Allied Manu- 
facturers’ Association at £450 per annum, whilst the 
contribution of the Brass and Copper Tube Association 
has been raised to £300 per annum. In addition to 
continuing the investigations into the cause or causes of 
the corrosion of condenser tubes at sea, as well as on 
land by fresh water, the subject of corrosion of non- 
ferrous metals. by the atmosphere, has received atten- 
tion, and a special Atmospheric Corrosion Research 
Committee has been set up, conjointly with the Royal 
Institute of British Architects and various trade asso- 
ciations, to conduct researches into this aspect of the 
corresion probiem. 

The work of netignien of the Beilby Research 
Prize Committee, which had been suspended on ac- 
count of the pressure of other work during the war, 
has now been resumed in the metallurgical! laboratories 
of the Royal. Technical College,- Glasgow. 

The Council has accorded to the Secretary permission 
to underiake for the Department of Scientific and In- 
dustrial Research the duty of conducting an inquiry 
relative to the manufactured products of copper and 
copper alloys, with the object of initiating researches, 
having as their aim the removal of existing troubles and 
the obtaining of materials possessing the required 
properties, 

The accounts presented for the pent financial year by 
the Hon. Treasurer show that the Institute is in a 
healthy condition, for, notwithstanding the consider- 
able and unavoidable increase in expenditure in 1918 
(£2,404 as against £1,618 in 1917), the year was con- 
cluded with a credit balance of £318. 

The fvilowing sre summaries or abstracts of the 
Papers presented at the meeting. 


THE PROPERTIES OF SOME COPPER 
ALLOYS. 


By W. Rosennarn, D.Sc., anp D. Hanson, M.Sc. 
(Summary.) 

This Paper described the method of preparation of 
a number of copper alloys and gave the results of 
tensile and hardness tests carried out on them. The 
alloys were intended to meet very stringent require- 
ments involving extensive cold-working, so that high 


tensile strength with great ductility was aimed at. 
The. alloys dealt with fell into two main classes. The 


first class consisted of alloys of with aluminium, 
i 


with manganese, and with aluminium and 
ganese. Difficulties. were experienced: in casting 
thees into slabs, and special methods of casting had to 
be adopted. A process sometimes known as “‘ pressure 
casting,’’ which has been developed and patented by 
Mr. F. Tomlinson, was eventually adapted for use with 
these alloys and proved successful. In this method the 
liquid metal is forced by air pressure through a feeder 
tube dipping into the molten metal nearly to the 
bottom of the crucible and communicating with the 
bottom of the mould. Alloys cast by this method were 
rolled into strips. The results of tensile tests showed 
that a high degree of ductility could be obtained, to- 
gether with considerable tensile strength, by the use 
of aluminium, or of aluminium with manganese. For 
example, the alloy containing 7 per cent, aluminium 
without manganese had a tensile strength of just under 
40 tons per sq.. in., with an elongation of 17.5 per cent. 
in the “ ag rolled ’’ condition, while after annealing 
it still had a tensile strength of 27.5 tons per sq. in. 
and the remarkable elongation of 71 per cent. 
~The sevond class consisted of alloys containing no 
aluminium; these were mainly combinations of man- 
ganese and zinc, or nickel and zinc, with copper. They 
were cast successfully with the aid of borax as a flux, 
and rolled into thin strip of excellent quality. Of this 
series the strongest alloy was that containing 3 per 
cent. manganese and 10 per cent. zinc, which, in the 
cold rolled condition, had a tensile strength of 47 tons 
per eq. in, with an elongation of 3 per cent., and, in 
the annealed condition, a tensile strength of 23 tons 
per eq. in. with 35 per cent. elongation. 


ON THE METALLURGICAL INFORMATION 
REQUIRED BY ENGINEERS. 
By Lrevt.-Cotonet C. F. Jenkin, R.A.F. 
(Abstract.) 

For the past four years the writer has been respon- 
sible for recommending materials for all parts of aero- 
planes and aerc-engines. In engineering it has been 
customary hitherto to adhere to the use of materials 
which experience has shown to be suitable for the 
different parts, but in aircraft a new factor is of ‘para- 
mount importance—viz. weight—with the result that 
new materials, such, for example, as aluminium alloys, 
are constantly being suggested and tried for purposes 
for which they have never before been used. Further, 
it has bscome of importance to use all materials in 
their strongest condition; thus the bulk of the steel 
used is so treated as to have a strength about double 
that of the steel used for ordinary engineering work. 
In order to be able to judge whether a new material 
(or an old material in a new condition) is suitable for 
any particular vse the following fundamental problem, 
therefore, becomes of essential importance :—‘‘ On 
what properties of the material does its suitability for 
any particular purpose depend? ”’ ’ 

This question has arisen in connection with all sorts 
of materials—metals, timber, flax and hemp, rubber, 
paint, etc., and in connection with their use in engines, 
aeroplanes, balloons, armament, instruments, etc. To 
simplify the problem the author confined his ‘* Note ’’ 
to metals for use in engines. In order that a metal 
may be suitable for a particular part of an engine it 


must possess certain properties which the engineer can- 


easily specify, ¢.g..:—(1) Stability—i.¢e., strength ‘to 
resist deformation (beyond a minute extent). (2) Long 
life—t.e., endurance when subjected to stress (of a 
definite sort) and when subjected to abrasion atid cor- 
resion. (3) Special properties for certain parts—e.g., 
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a low coefficient of friction for bearing metals. For 
simplicity only items (1) and (2) were dealt with. 
Stability and life, then, are the properties desired 
by the engineer ; but these are not among the properties 
which ars known to the metallurgist, and when the 
engineer asks for information he is given a very 
different list of data. 

There is hardly any correspondence between the two 
lists, In an attempt to bridge the gap between the two 
we use a list of vague words. Some comparison may 
be attempted between the two lists by putting them in 
parallel columns, thus :— 


Stability under tensile or compressive; 
tresses 


bearing pressure (rivet) 
Stability under ure (riv § 3 
Life under steady stress Elastic limit. 
fe under 


varying stress Fatigue 
Life under abrasion .. oe oe 


m ). 
Life under corrosion The chemical reactions on 
which co 
the are und 
Of no interest to engineer ee 
Little interest except as & mar-| 
gin of strength before final fracture } vieimate strength. 
wus Blongation, 
Bend test. 
ell. 
” ° ” 


To illustrate the want of correspondence between the 
two colu:nns let us suppose that it is desired to replace 
steel by an aluminium alloy for some purpose. It is 
obvious that it is impossible to make any useful com- 
parison by comparing the analyses or the microstructure 
of the two metals. It is really useless to compare the 
ultimate strengths, elongations, reductions of area, 
Briuell, and Izod figures. For consider the elongation. 
Why do we specify 17 ver cent. elongation for a steel 
crankshaft when 1/10 per cent., if it occurred, would 
ruin it? Ie there any reason, then, to specify 17 per 
cent. elongation for an aluminium crankshaft? These 
apparently important mechanicai tests are really no 
more rational guides than, say, colour. As a matter of 
fact, an experienced eye can judge as well by the colour 
of the steel fracture as by the Izod figure of a frac- 
ture. But it is obviously useless to compare stee! and 
aluminium by colour. 

If the metallurgist’s properties are so useless to the 
engineer. why are so many of them included in the 
specification? Owing to the lack of knowledge about 
the life and stability of materials it is not possible to 
specify such qualities, and the engineer has to specify 
some definite material which he wishes to use, either 
for an experiment or as a result of former experience. 
For this purpose he uses the chemical analysis to define 
the material, and the microstructure and mechanical 
tests to define the condition of the material. 

What, then. is needed to enable a satisfactory 
answer to the problem to be given? (1) It is neces- 
sary to ascertain what physical properties of the metal 
they are which determine its behaviour under the con- 
ditions specified by the engineer. (2) It is necessary to 
determine tests which shall show the extent to which 
those physical properties exist in any metal. (3) The 
names for these a must be accurately defined 

As an example, consider a crankshaft. It is sug- 
gested that the only ie gree which may need to be 
considerea are :—(1) The fatigue range. The designed 
stress must not exceed this. (2) Freedom from sharp 
cracks or faults due to casting flaws, or to a crystalline 
structure which encourages surface cracks during 
machining. Wearing aoe may be found to be 
properly lubricated bearings—if not, 
this must be added to the list. 

All the other properties enumerated above may be 
found to have no direct bearing on the suitability of 
a materiai for crankshafts. The two requirements for 
a crankshaft may be referred to more elementary pro- 
perties by the metallurgist. He may be able to indicate 


the types of solution or crystalline te which are 
likely to give the desired results. we could arrive 
at such a result it would be a great advance on our 
present position. Such complete solutions have been 
in a few cases, and are certainly not i 

sible. As an example of a test geoverly designed te 
determine the required Property, trohmeyer’s test for 
the fatigue range may given. A little further re. 
search on this test will probably make it perfectly 
trustworthy. There is no doubt what it measures. 

The reason that former attempts to solve the problem 
have had such relatively unsatisfactory results, appears 
to be that engineers and metallurgists have not. worked 
wgether, and that engineers have not fully realised 
the fundamental nature of the problems they were 
attacking 


MICROGRAPHY OF ALUMINIUM AND ITS 
ALLOYS. 


By D. Hanson, M.Sc., anp S. L. Ancusurtr. 
(Summary.) 

The Paper described in considerable detail the 
methods found most suitable for the preparation of 
specimens of aluminium alloys for microscopic examina- 
tion. Particular care must be given to the grinding 
and polishing in the preparation of them since the 
successful development of the microstructure depends, 
to a large extent, on the condition of the prepared 
surface. Hand grinding on graded emery papers pre- 
viously soaked in paraffin oil was found to give excellent 
results, while for polishing a motor-driven disc covered 
with smooth-surfaced woollen cloth was used. Magnesia 
(‘‘ heavy magnesia powder ’’) was used as the polishing 
powder, but for soft alloys the final stages were carried 
out on a wet pad practically free from magnesia. 
Chamois leather wag also found suitable for these 
alloys. 

A large amount of information was given on the 
etching of aluminium and its alloys. - For aluminium 
hydrofluoric acid (10 per cent. or less in water) had 
been found most suitable, though 10 per cent. caustic 
soda may also be used. Methods for the identification 
of the various impurities occurring in aluminium, and 
of the different micrographic constituents found in the 
commoner aluminium alloys were also described. These 
had been investigated in great detail with the object 
of finding reagents which would distinguish between 
these different constituents when they occurred in the 
same alloy. Alloys of aluminium with silicon, iron, 
copper, zinc, nickel, magnesium and manganese were 
considered. 

The methods described in the Paper had been evolved 
in connection with numeroug researches carried out in 
the Metallurgy Department of the Nationa] Physical 
Laboratory during the last few years. 


EFFECT OF WORK ON METALS AND 
ALLOYS. 


By Owen W. Exttis, M.Sc. 
(Summary.) 

The effect of work on metals and their alloys has 
elicited considerable attention of late years, and the 
variations in their physical and mechanical condition 
that result from such work have been fully investigated. 
Hitherto the ‘‘ hard ”’ metals and alloys had received 
the closest attention, whilst such metals as tin and 
lead had scarcely been considered. The researches of 
Goerens and Webster (among others), and of Alkins, 
in particular, have demonstrated that a marked change 
in the physical and mechanical condition of metals and 
their alloys is reached when the same have been de- 
formed by certain well-defined amounts. Alkins, for 
example, had shown that when a 9/16 in. copper bolt, 
previously annealed at 600 deg. C., had been reduced 
in diameter about 29 per cent., it was so changed in 
condition that its ultimate strength in tension tended 


towards a constant value over a narrow range of reduc- 
tion. 
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The author has determined the effect of cold-work 
upon a 39 per cent. zinc-copper alloy and found 
evidences of an inversion in its mechanical properties 
in the neighbourhood of 58 per cent. reduction in 
thickness of strip, While the results of tensile tests 
of samples of the material that have been subjected to 
varying degrees of deformation were not of themselves 
conclusive, the results of Brinell hardness tests and of 
micrographic examination appeared to afford satisfying 
evidence of a somewhat similar phenomenon to that 
recorded by Alkins. An explanation of this iar 
change in condition was thought to be found in an 
extension of the law of annealing for strained metals 
and solid solutions propounded by Hanson at the last 
meeting of the Inetitute. This law states that “‘ for 
every degree of deformation there is a critical recrystal- 
lisation temperature at which crystal growth is ex- 
tremely rapid, and the size of the crystals produced by 
this rapid growth is the greater, the smaller the amount 
of deformation preceding such annealing.” This law 
appears to admit of the possibility of the temperature 
of the working of the metal or alloy coinciding with 
the ‘‘ critical recrystallisation temperature at which 
erystal growth is extremely rapid.’’ It might even be 
‘inferred that the converse of the above law is true. 

The process of cold work, viewed in the light of 
Beilby’s theory, may be considered to result in the 
production of amorphous matter at the expense of 
crystalline matter. It was suggested by the author that 
there was at all stages of deformation a tendency fo: 
the reaction 

Amorphous *~ _, Crystalline 

to take place, and that as the deformation to which 
the material had been subjected increased so did this 
reaction continue, suffering a change in its rate when 
the critical degree or range of deformation had been 
attained. A graphical representation of these condi- 
tions results in the drafting of a curve representing the 
relation between the degree of deformation and the 
mechanical property which is almost identical in type 
to those obtained as a result of mechanical test. 

A remarkable proof of the existence of the inversion 
in other alloys of copper—the author continued—is 
also afforded by the results of experiments made with 
a.view 40 determine the power absorbed in the rolling of 
alloy strip. The power-reduction curves for 70/30 brass 
and for 20 per cent. nickel-copper, for example, show 
most sharply defined changes in direction, these changes 
in direction appearing to vary according as the mass 
of the material to be treated is changed. The above 
hypothesis as to the nature of the inversion in the 
property-deformation curves of the metals and alloys 
has been put forward, but no definite reason as to the 
cause of the inversion has been given. The processes 
of rolling and of drawing are such as result in the 
formation of a ‘‘ strain gradient ’—to employ a term 
introduced by Jeffries—of most pronounced character 
within the materials undergoing deformation, As 
Jeffries has shown; a strain gradient produces a re- 
crystallisation gradient, and this, under proper tem- 
perature conditions, will produce exaggerated grain 
growth according to the germinative hypothesis. That 
the proper temperature conditions may be obtained, 
provided deformation is carried to sufficient extent, has. 
it is thought, been proved. 

These things are of intensely practical value. Both 
users and manufacturers of extruded rod, for example, 
have seen, not a few times, material showing obvious 
signs of exaggerated grain growth. That this result 
may be obtained in the actual process of extrusion— 
given the correct conditions of temperature and of 
defornation—appears to the author probable rather 
than possible. 

In conclusion, the author referred also to the exag- 
gerated grain growth that may be produced ag a result 
of stamping certain zinc-copper alloys within certain 
temperature ranges. 


INFLUENCE OF COLD ROLLING UPON THE 
MECHANICAL PROPERTIES OF OXYGEN- 
FREE COPPER. 

By F. Jounson, M.Sc. 
(Summary.) 

This Note dealt with the ive cold-rolling of 
oxygen-free copper assaying §.9 per cent. eh 
mechanical properties, viz., tenacity, percentage elonga- 
tion and hardness were determined for each successive 
degree of reduction in the rolls. The tenacity-reduc- 
tion curve showed a marked check in the rate of 
increase of tenacity at about 50 per cent. reduction in 
thickness, corresponding to the change of state, pre- 
viously shown by Alkins to result from the progressive 
cold drawing of copper wire at a similar stage of 
reduction. There is—the author said—a corresponding 
change in rate of decrease of percentage elongation 
and in rate of increase of scleroscopic hardness. The 
existence of another change at 80 per cent reduction is 
suspected, as indicated by inflexions in the tenacity 
curve, and the hardness curves. The scleroscope-hard- 
ness figures reach a maximum at this stage, but the 
auto-punch figures show a marked acceleration in the 
rate of increase. The Brinell hardness numbers, how- 
ever, of the thicker gauges, show an approximately 
linear relationship with percentage reduction. 

A limited sean: of annealing experiments had been 
carried out at temperatures of 600, 750 and 800 deg. C., 
and the results pointed to incompleteness of softening 
of the severely-worked strips as compared with the 
moderately-worked strips. The results of tensile tests, 
hardness tests and microscopic examination were in 
agreement, whilst scleroscopic tests on strips annealed 
at 750 deg. C. indicated the existence of a maximum 
at about 80 per cent. reduction. With the more 
severely worked specimens, after annealing, the strain- 
structure on the polished and etched surfaces was 
visible without a microscope. 


SCIENCE AND INDUSTRY IN RELATION TO 
NON-FERROUS METALS. 
By W. Rosennarn, D.Sc., F.R.S. 
(Summary.) 

The future of industry—said the author—and par- 
ticularly of non-ferrous metals industry, depends 
largely om the mutual advancement of science and 
The mere “ exploitation’’ of science for 
industrial cannot be successful, as science is 
only oleh shine it is living and growing—it cannot 
be successfully consulted as if it were a finished whole, 
like an encyclopedia or a book of recipes. Nor can 
science best serve industry if immediate practical 
demands alone are allowed to direct its activities, for 
while practical men are much impressed with the imme- 
diate wants of their industry, real pro often comes 
on entirely unexpected lines. F ay and the far- 
reaching results of his electro-magnetic discoveries 
furnish an example; similarly, no practical man would 
have thought of demanding from Perkin the production 
of drugs and dyes from coal-tar. 

In order to place British industries in a commanding 
position, a great joint effort of science and industry 
is 1 , and nowhere more than in regard to non- 
ferrous metals. Lon a should be tongs and large 
aims kept in view. For this t great groups 
of scientific activity are aoe cont require both moral 
and scientific support from the industry. The first is 
the pursuit of more knowledge of a fundamental and 
far-reaching kind, obtainable only by _ scientific 
research properly so called. Next is needed the work 
of adapters and interpreters who develop and —— 
the results of pure research for practical purposes, while 
finally the translation of the results to works practice 
and the application of scientific methods in the works 
themselves as well as in the works laboratory is neces- 
sary. Any satisfactory organisation of industry in re- 
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lation to science will prdoviile forall three of these, the 
first, perhaps, by. the endowment or support of research 
professorships or of special research laboratories, either 
at universities or colleges, or at national centres. For 
the second, large special laboratories, equipped with ex- 
perimental plant as well as with laboratory appliances 
are needed, while provision for the third must be made 
in the works themselves. Where large firms exist, they 
can individually undertake all this, but in the non- 
ferrous industries, co-operation through an association, 
such as the Research Association now being formed, is 
required. Even such an association will have to rely 
largely on existing metallurgical laboratories—whether 
at the colleges or at the National Physical Laboratory— 
attly in order to utilise existing facilities, and also 

cause of the serious shortage of capable scientific 
workers, particularly in non-ferrous metallurgy. There 
is also the advantage that in a national laboratory 
many researches are carried on side by side and re-act 
favourably on each other.. The author hopes that the 
new Non-Ferrous Metals Research Association will 
enter into close co-operation with the National Phy- 
sical Laboratory. 


RELATIONSHIP BETWEEN LABORATORY 
AND WORKSHOP. 
By W. R. Banctay. 
(Abstract.) 

It is pointed out by the author that, since the labora- 
tory is a ‘‘ place where scientific experiments are carried 
out,’’ and every branch of human industry funda- 
mentally is ‘‘ applied ’’ science, the ultimate basis of 
both laboratory and workshop is the same. key- 
word as to their relationship is therefore ‘‘ co-opera- 
tion.’”’ Kssentially they have the same principles of 
operation and the same objects of accomplishment. The 
scientist in the laboratory, the workman in the work- 
shop, equally rely on the immutability of the laws of 
Nature, chemical or physical. To the workman this 
is not always clear, but in point of fact he also, like 
the scientist, is something of a mathematician, a 
cheinist, a physicist and a geologist, though rarely 
realising the fact. The objects of both laboratory and 
workshop are, or should ca. the production of that 
which shall be of service to the community. They are 
each links in the chain binding organised communities 
of men and women together and making possible our 
modern civilisation. Only when all the implications ef 
this are fully understood can both be efficient. 

In industrial practice this should be the ideal. The 
works laboratory will then be continuously reinforcing 
the works foundries, shops, mills, and plant. Illustra- 
tions of how this can be accomplished are found in all 
branches of industry, but particularly in the metal 
trades. 

With regard to materials and tools, the brass founder 
uses the foliowing :—(1) Refractory materials for fur- 
naces, crucibles, annealing ‘muffles, and so on; (2) 
fuel—coke, gas or oil; (3) tools and general mechanical 
appliances—chills, ingot moulds, etc. ; (4) oil, charcoal, 
plumbago, moulding sand and compositions, fluxes, and 
mould-dressing materials; (5) finally, the metals and 
alloys which form the basis of the uction. 

As regards (1), the laboratory should have the fullest 
knowledge of the requirements of the workshop in 
respect of refractory materials. It should therefore 
regularly examine and report upon the suitability of all 
Further, it should supplement its own 

nowledge by keeping careful records of the behaviour 
of all. such materials in the practical routine of the 
workshop’s experience, and examine, not necessarily 
with the object of the rejection of those considered 
unsuitable, but in order to keep proper records of them, 
so as to render it possible to trace their subsequent 
effects on the workshop’s experiences. Similarly, 
with regard to (2) regular examination should be mad 


by the laboratory of the calorific value.of all fuels used” 


Particularly should it examine them for those subtle 


impurities that every now and then, as all metallurgists 


imported to the molten metal by the fuel 


know, are i 
with most deleterious results. A consideration of the 
item of tools and general mechanical a 
moulds, etc., brings us into rather a different sphere, 
but here again the laboratory should exercise a vital 
control, The ideal laboratory would have a subsection 
specially devoted to the subject of the efficiency of 
tools and mechanical appliances. As regards (4), oil, 
charcoal, plumbago, moulding compositions and sands, 
fluxes, and what may be termed 
materials of the foundry, the laboratory should super- 
vise not only the — of all such materials, but also 
their quantity. 

always contain impurities, often present in only very 
aut euitiie, in many cases, indeed, only traces. 
The works chemist, therefore, has often the opportu- 
nity of obtaining data as to the behaviour of these, and 
of observing the effect of certain ific cases, in a 
much more extensive way thancanbedone in the labora- 
tories of universities, technical colleges, and in private 
practice. As regards examination of all — pro- 
ducts of the workshop, the laboratory should be always 
the final court of appeal on standards of quality. 

The laboratory should act as the works intelligence 
department, It is the natural—and, indeed, in the 
great majority of cases, the only—medium by which the 
increase of scientific knowledge is made available for 
the works use. _ As an illustration in point, in the year 
1801 the existence of a new élement, vanadium, was 
discovered. Thirty. years later the element itself was 
isolated, but for sixty-six years little or no use was 
made of it. In 1867 Sir Henry Roscoe made a rela- 
tively exhaustive study of vanadium and its com- 
pounds. urther period of nearly thirty years 
elapsed. Tnen one day two technical enthusiasts 
walked into Professor Arnold’s laboratory, in what is 
now the University of Sheffield, with samples of ferro- 
vanadium and marvellous theories as to its influence in 
steel. Fortunately for England, the Sheffield labora- 
tories were intelligence departments in the true sense, 
and very speedily the workshops of Sheffield were hard 
at work manufacturing high-speed steel. Had there 
beer no intelligence departments, that little bit of 
knowledge which Del Rio in 1801 and Roscoe in 1867 
rescued from Nature’s storehouse would have been of 
little or no practical value whatever in the present 
world’s work and experience. But not only should the 
laboratory be the intelligence department for outside 
sources of knowledge, but also for inside sources. 
The laboratory might be called in occasionally to study 
the question of costs—particularly where cost items 
are a variable quantity. Still further, the laboratory 
as an intelligence department should be continually 
alert, not only for new scientific knowledge, but for im- 
provements in technical details of production. 

In conclusion, the author dealt with the human 
factor, and co-operation between the scientist in the 
laboratory and the workman in the workshop. Far 
too often the a the workshop are divorced. 
In some cases the workshop has learned to regard the 
laboratory as its antagonist, or at any rate its “‘ critic 
in chief.”” Now obviously there must be criticism ; 
and not only on the part of the laboratory, for the 
author has known some workmen who were able to offer 
intelligent. criticism of the laboratory’s work. Some 
years ago he had to undertake the control of a small 
foundry where nickel and oc alloys were made. 
He found that ‘a number of rather serious faults were 
common in the productions of this fow A short 
investigation showed that some at least of these 
troubles could be remedied by the use of deoxidants. 
The head caster, however, an old man was violently preju- 
diced. against scientific methods; but after two or three 
afternoons spent in giving him some simple lessons in 
metallurgy, the old man quickly became an enthusiast 
for progressive methods. The works chemist should 
take the workman into. his entire confidence, discuss 
methods with him, and above all encourage him to 
make newness. A thoroughly efficient, well man- 
aged works laboratory, with a keen, trained, sympa- 
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astly, under (5) commercial metals. 
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thetic, and tactful staff, has tremendous possibilities of 
helping the workman to realise the responsibility of his 
job and the possibilities latent in it, 


SCOPE OF THE WORKS LABORATORY. 


By Frep. C. A. H. Lanrsperry; M.Sc. 
(Abstract.) 

The relations which should exist between a works 
laboratory and the workshop have been dealt with by 
Mr. Barclay. The present er is the result of a sug- 
gestion thrown out during the reply to a somewhat 
long discussion, and is not therefore to be regarded as 
a separate dissertation, but rather as a further con- 
tribution to that discussion. At the very outeet it is 
essential to confine our attention to some particular 
type of laboratory, for since there are over twenty 
different branches of industrial chemical activity, it 
might be assumed that there must be essential differ- 
ences between the functions of the labora’ in a 
chemical works and that in an engineering works; but 
differences are only in matters of detail. To avoid 
confusion our attention will be confined entirely to the 
type which should be formed in works engaged in the 


. production or use of metals, for both these works will 


require laboratories of similar type and equipment. It 
is not within thé scope of this Paper to discuss desi 
and equipment; these will depend largely on the staff, 
for each man will have his own icular method of 
attacking a problem put to him. e equipment, how- 
ever, should include a technical library, and the staff 
should have access to current technical literature in all 
languages which they are capable of reading. 

e laboratory should control quality, and the pur- 
chasing. department should control prices after the 
quality hag been settled. In a good organisation there 
is ample scope for both departments, and they. should 

» encouraged to work in closest co-operation. Another 
function of the laboratory should be to carry out re- 
search with the objects of discovering new products 
and processes and of. introducing improvements into 
existing ones, and this function is the one most likely 
to appeal to the trained ecientific mind. The last 
function is one which has already been dealt with by 
Mr. Barclay, and is the one which gave rise to the 
controversy in the discussion of his Paper. Direct control 
should be exercised over all processes of a purely chemi- 
cal or metallurgical nature, such as,smelting, refining, 
remelting, annealing, heat treatment, electroplating, 
and so on. The determination of the extent to which 
the laboratory should exercise control is a very moot 
point. Certainly the laboratory should determine and 
directly control the methods which are to be adopted, 
but ag to whether it should go further and control the 
questions of labour and costs is a very difficult question 
to answer at the present time. It depends so much on 
the personality of the laboratory staff. 

In the discussion on Mr. Barclay’s paper at Birming- 
ham it was pointed out by Mr. Heathcote that when 
a laboratory is installed in a works not only is the 
laboratory being tested, but simultaneously a test is 
being made of the fitness of the works to possess a 
laboratory, and very frequently the failure or incom- 
plete success is due entirely to the attitude of the 
works. The success of a laboratory depends on :—(1.) 
Possession of a proper equipment, which includes an 
ample number of properly trained scientific workers. 
(2.) Mutual existence of the right attitude of mind 
between the works and the laboratory. (3.) Complete 
confidence and sympathetic assistance of the manage- 
ment, more particularly with regard to those matters 
requiring what may be described as commercial ability 
for want of a better term. 


McLean, Loarrep, Stirling .Chambers, 
Sheffield, have'.been appointed Sheffield and district 
agents for George G. Blackwell, Sons & Company, 
Limited, and the British Thermit. Company, Limited. 


Subsidies Withdrawn. 


The policy of the Ministry of Munitions in regard 
to iron and steel subsidies has now been definitely 
announced, and coincides with the general impression 
that the subsidies would be withdrawn at the end of 
this month. ‘With the exception of any regulations 
which may be in force in regard to the export of 
material, we take it that makers will have an entirely 
free hand in the conduct of their business after April 30. 
The present position of the export trade is indicated 
in an announcement issued by the Board of Trade. 

We append the notice issued by the Ministry :— 

“The Ministry of Munitions hereby gives notice that 
all subsidies in connection with the manufacture of 
iron and steel, including those on iron ore, coke, and 
pig-iron, will be withdrawn on April 30, 1919. - The 
control of prices and allocation of all-descriptiong of 
metallurgical coke, iron and steel scrap, cinder and 
scale, iron ore, pig-iron, manufactured iron and steel, 
and tinplates, will cease as at that date. 

“* Subject to the provisions of existing contracts and 
to = | regulationg in force from time to time with 
regard to export, makers and others are free to make 
their own terms and arrangements in respect of de- 
livery of any of these materials for home or export on 
and after May 1, 1919.” , 


Iron and Steel Stocks. 


In connection with the above the Minister draws 
attention to the order made on January 7, 1919, known 
as the Steel and Iron (Purchase and Returns) Order, 
1919. It was explained in December, 1918, that steps 
would be taken to prevent any hoarding of subsidised 
material during the period. for which the subsidies 
were continued, and for that purpose the above-men- 
tioned order was d. It provides in effect that 
no person is entitled to increase his stock of iron 
and/or steel by more than 100 tons except under a 
permit from the Ministry, and that such -permits 
should only be granted on condition that the holders 
should repay to the Ministry a drawback (represent- 
ing the subsidies paid on the material by the Ministry) 
in respect of all such stock which may be held by them 
on April 30, 1919, exceeding by more than 100 tons 
the amount of stock held , & them on October 31, 
1915, or October 31, 1918, whichever is the ; 
The drawback referred to, which has been fixed at 
30s. per ton in respect of iron and/or steel, is a refund 
to the Government of the subsidies paid by it in 
respect of material which has not at that date been 
incorporated in any structure:or plant or work in 


e order further uires all ms holding a 
~stock of iron and/or steel of 100 tons or more to fur- 
nish to the Controller within fourteen days a return 
of the stock held on the three dates mentioned. 
Forms may be obtained on application to the Con- 
roller, Iron and Steel Department, Ministry of 
Munitions, Whitehall Place, S.W.1. 

The Minister desires to point out that the order 
applies to all persons whether iron and steel makers, 
merchants, stockholders, engineers, shipbuilders, or 
other users of iron and steel, who hold the requisite 
quantities. 


Tue Ramsay Memoriat. Committee have offered to 
London University a sum of not less than £25,000 
towards the foundation of a Laboratory of Chemical 
Engineering at University College. The Senate have 
accepted the offer and are allotting a site for the pur- 


BrorHerHoop, engineers, of Peter- 
borough, have just opened a branch office at Commer- 
cial Union Buildings, 47, Pilgrim Street, Newcastle-on- 
Tyne, under the management of Mr. E. Jones, late of 
the Mirrlees Watson Company, Glasgow, to deal with 
their business in the North of England. Seon. 
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The Future of Extruded Metals. 


A Paper on ‘‘ The Extrusion Process,’’ believed to be 
the firat on this subject given in this country, was 
read on March 13 before the Birmingham Metallurgi- 
cal Society by Mr. Arex. E. Tucker, F.I1.C., and 
Mr. Percy A. Tucker. The extrusion of metals in 
various sections, the authors remarked, had greatly 
extended in this country in recent years. The best 
known and most important was the cylindrical section 
known as extruded bar or rod. The part played 
by these rods in the production of munitions had 
been very great. The Paper dealt with the extremely 
interesti metallurgical and mechanical results 
obtained in many works with which the authors had 
been associated. The majority of the works referred 
to had never before done extrusion of any kind, and 
little or no help was forthcoming, as the practical 
details of the processes were known to very few, and 
were strictly guarded. The literature on the extrusion 
process was remarkably small, though there were 
numeroug patents on record. The first appears to have 
been taken out in England in 1797, and was for lead, 
a screw-down plunger being employed for forcing the 
metal through a die, thus forming a rod. Robert- 
son patent of 1847 was for the production of sheet 
lead by forcing the metal through a slot or slots. 

The conditions required for the extrusion of metala 
such as brass, copper, aluminium, etc., were obviously 
different. Dealing with brass, to which their work 
was principally confined, the authors explained that 
the press used was an intensifier, and increased the 
ressure on the ram from 2 tong per square inch to 

or 40 tons on the extrusion rod. Such figures varied 
considerably in practice, and there was little doubt 
that pressure and speed of extrusion influenced the 
physical character of the rod made. The best modern 
prectice was to obtain the water pressure direct fram 
the pumps without accumulators. e container of the 
extrusion press, having to resist very severe bursting 
etrains al very considerable scoring action at a com- 
paratively high temperature, must circular in sec- 
tion and made of exceptionally strong steel. The 
ingots were of such a section as to fit the container 
conveniently, their diameter being generally 5 in. to 
6 in., though at one works an 8-in. ingot was worked. 
With regard to the form of the orifice or die through 
which the extrusion took place, the contours of the 
jets used for ordinary liquids were of such lengths as 
could not be thought of with hot brass at 30 tons ex- 
truding pressure. The friction on the die was already 
often enough to bring about a burning of the metal 
when it was initially very hot, and it was rather 
common to see this burning when the rodg were cut 
away from the die after its removal from the press. 

Again, the die must be made and kept hot, or it 
might chill the surface of the rods to such an extent 
as to convert them into veritable tubes through which 
the more plastic metal could flow. The authors had 
seen rodg in which the outer shell or skin was in parte 
completely detached from the inside core. The dies 
for extrusion were made of very hard steel—tungsten, 
chromium, or high-carbon steel. With small rods 
it was necessary to use multiple dies, as the rate of 
extrusion, say, of 1 ft. per second, would, with a single 
hole die give a rod of agg gy length. The 
larger rods sometimes became alightly oval while rest- 
ing on the extension table. This could be corrected 
by means of a reeling machine. 

Much of the authors’ work had been directed towards 
discovering the cause and prevention of piping in ex- 
truded bars. It would seem that the cone line 
structure in the ingot was a cause, though 
it was certainly not the only cause. If the discard 
(the part of the ingot remaining in the container) was 
sectioned longitudinally with a part of the bar pro- 


duced, it was invariably found that a well-marked 
figure having a hyperbolic contour had been formed 
in it. This extended right through the bar, and 
might diminish to a fine line, or it might take the 
form of a core with a structure quite different from 
that of the surrounding metal. The-effect of extru- 
sion on such an ingot might be anticipated to be 
that the core with its axial to the ram would 
be carried forward and would tend to displace the 
crystals which were at right-angles to its axis, whilst, 
because the whole mass was plastic, the crystals would 
also tend to coalesce, the result being the contour 
which had been described. 

The range of copper content possible for extrusion 
was wide, under certain limitations of the other metals 
present. Sound bars had been produced from metal 
containing from 52 to 70 per cent. of copper, but a 
brass containing only 52 per cent. of copper would be 
useless for rapid machining, whilst the requirements 
for extruding a 70 per cent. brass were that it should 
contain very little lead and other impurities. The 
copper percentage giving the best all-round results 
was, say, 57 per cent. copper with, say, 1.75 per cent. 
lead, with as little tin and iron ag possible, the re- 
mainder being zinc. In addition to machinability, hot 
stamping had to be considered. Generally, the limits 
to secure successful hot stamping were between 55 and 
63, the latter appearing to be a critical percentage. 
In oteanping, the effect of arsenic was very noticeable. 
In metal made with shell-band copper scrap, in which 
the arsenic was often 0.30 to 0.5 per cent., cracking 
was common. The ordinary method of formulating 
machinability of brasses was as follows :—Ordinary 
metal containing less than 40 per cent. zinc was 
assumed to be suitable for machining, above 40 per 
cent. it was considered hard. The percentages of lead 
and iron were correlated in respect to zinc by taking 
the lead at 14 and the iron at twice the given figure, 
adding the figure so obtained to the copper and de 
ducting the total from 100. The genera result of the 
authors’ investigation of the matter with their direct 
reading machine was that with lead about 1 per cent. 
an ition of 4 per cent. of lead softened the metal 
as much as 2 per cent. of copper, and that iron in 
increasing amount tended to make the metal very 
hard. Thus a metal with 56 per cent. copper, 2.1 lead, 
0.10 of iron. and 41.8 zinc, would extrude well and 
machine wei, though the equivalent zinc worked out 
at a figure which was above the arbitrary limit sug- 
gested, and, as lead was cheap, the advantage of ita 
use for improving machinability was obvious. They 
had found that up to 3 
liquate in brasses of the 
above 3 per cent. ct lead, cores of lead might form 
in the bars and squirt out from the end of the bar. 
endangering the workmen. 

Piping had proved a serious matter in respect of 
the output for war work. When many extruded rods 
were used for the highest class of work, such as fuse 
caps, the effect of piping showed themselves, and the 
pieces had to be scrapped. The authors were informed 
that 30 per cent. of extruded bars were rejected on 
account of piping. Segregation in billets undoubtedly 
resu in piped bars. Liquated billets did not neces- 
sarily produce piped bars, hence piping could occur 
i ndently of bad casting. By piping was meant 
longitudinal fissuring or rupturing, and this occurred 
mainly in the back portion of the bar. The pipe might 
show itself as a thin rod almost needle-like, or as a 
thick core 4 ft. or 5 ft. long. These could sometimes 
be drawn out of the rod, or the piping might occur 
on only a part of the cross section of the rod. The 
relatively least form of piping was a short 
crack, ag thig might turn out on machining. Between 
the two forms all possible stages were produced, and 
no doubt the annular rupture was the final stage of 


the phenomenon. The inmer surface of the annular 
and er pipe was very characteristic, and always 
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presented an elongated columnar structure which was 
invariably oxidised. It was apparent that such oxide 
must enter the bar from the outside of the billet, and 
that it might do so was proved by an experiment the 
authors had made. 

By a process of elimination the authors had arrived 
at the conclusion that piping was principally a mechani- 
cal issue of extrusion, and was chiefly due to the 
entrance of parts of the shell or skin into the plastic 
metal under the action of the ram. 

Whilst keeping the oxidised skin of the billet out 
of the bar was seemingly an engineering problem, 
the authors made certain recommendations from the 
engineers’ point of view. The diameter of the billet 
should correspond as closely as ible with that of 
the press container, 1-16th in. rance being ample. 
The surface of the billet should be clean. From con- 
siderations of plasticity and extrusion temperature, 
also the machining propevties of the finished bar, a 
copper content of from 56 per cent. to 59 per cent. 
was desirable. This metal should be completely ex- 
truded in the range of temperature between 76 deg. C. 


Pig-iron Output of Great Britain in 1918. 


article, however, must be considerable on account of 


Among a large number of specimens exhibited by 
the authors were some illustrating the results obtained 
with hot stampings from extruded bars. For instance, 
there was shown a coupling for a magneto in which 
the dimensiong were accurate to 2/1,000 in. 


Pig-Iron and Steel Output in 1918, 


Figures of the production of pig-iron in the United 
Kingdom, as obtained from the iron-masters by the 
Statistical Bureau of the National Federation of Iron 
and Steel Manufacturers, show a total output in 1918 
of 9,039,429 tons (corrected figure), as compared with 
9,420,254 tons in 1917. The following table gives 
details for the various producing districts :— 


Forge. Basic. Hematite. 

157,287 906,455% | 628,797 
Durham 8,589 9,109 461,906 43,000 | 31 628,281 
S.and W. Yorks. ..  .. 27,647 48,655 205,469 281,771 
Cumberland 747,167 49,565 = 796,732 
Lancashire and N. Wales. |. 15,331 034 223,334 427,773 78,307 | 1,189 754,468 
Scotland ..  ..| 50,292 277,531 93,257 | 683,016 8,452 | "97 | 1,062,645 

Midlands (Derby, Leicester, | 
Northants and'Notts) 272,586 455,406 146,958 | 7,281 882,226 
colnshire . “36279 9,269 517,601 | 113 563,262 
Walesand Mon. 111,178 739,776 1,526 852,480 
W. Staffs. and Salop 309,606 39,059 229,839 388 378,982 
8. Staffs., Worcs. and Wilts. 94,614 102;687 217,142 —_ — | — | 414,443 
Total 772,821 | 1,296,304 | 3,166,556 | 3,538,485 246,943 | | 9,039,429 

* Cleveland iron for use in basic steel works. +t Includes 23,078,tons of ferro-silicon. 


and 850 deg. C. More attention should be paid to 
the er casting of billets. The cropping of the 
pip head of the billet was to be recommended. 

illets should be heated for as short a time as pos- 
sible before extrusion, preferably in a reducing atmo- 
sphere. In a coal-fired furnace sulphuring might be a 
factor, so that the fuel should be looked after. Dirt 
might also be collected by the billet from the bottom 
of the furnace, and the practice of installing iron 
runners on the furnace bottom was advisable. A 
moderately fast uniform rate of extrusion seemed to 
produce best results. 

Extrusion admitted of forms of sections being made 
which it would be i ible to roll and often to cast 
at reasonable cost. e finish also of such sections 
was such that little or no machining was required of 
them unless drilling was required. Again, the ex- 
truded metal being much tougher, the part could be 
made considerably lighter than the cast article. It 
was obvious that the economy of using such parts 
instead of cutting them from the solid by hand or by 
machine or filling up the cast article must be very 
great. The presses were sometimes vertical, so that 
the section would hang vertically from the die and 
cool without the distortion that might otherwise occur. 
Some of the smaller and difficult sections were them- 
selves made from extrudea rod treated exactly as 
were the ingots which made the rods. The production 
of articles, previously made as sand castings, by hot 
stamping extruded rod was greatly extending, and 
there was no doubt an enormous field in that direction. 
Here again the strength of material, the accuracy, and 
the finish were all excellent. In many cases this suc- 
cess was an outcome of the experience gained in the 
manufacture of munitions. The output of the same 


CATANI ELECTRIC FURNACE.—The Catani firm 
of Rome began working in 1915 with a single Catani 


electrical furnace of 1 .W. of 500 k.w. 
started work in November, 1917. In this furnace the 
electrodes are suspended at their upper end, and good 
contacts are effected on their sides by bars of 

of large section, between which the carbons move ver- 
tically. The copper bars are hollow, and are cooled in- 
side the circulation of cold water. 


INVENTOR OF MALLEABLE CASTING PRO- 
CESS.—Réaumur, the well-known French savant, is 
generally credited with the invention of the process of 
making malleable castings, which he descri in 3 
book published in Paris in 1722. A writer in a recent 
issue of ‘‘ Stahl und Eisen,’ however, states that 
Réaumur was anticipated by Prince Rupert, of the 
Royal Society of London, basing his claim on a state. 
ment printed in Dr. Joh. Joachim Becher’s German 
book, entitled ‘‘ Foolish Wisdom and Wise Folly,’ 
published at Frankfurt in 1682, according to which 
the Prince had invented a process by which iron could 
be made soft and ductile, so that it could be turned 
and used for making cannons of iron, which is not 
brittle but quite ductile, and, consequently, they are 
more suitable than those of ordinary gun-metal, their 
only drawback being that they were liable to rust. 
The writer quotes three patent specifications taken out 
in London by this Prince, dated between December 1, 
1670, and the same day in 1671, relating to his pro- 
cess of softening cast or melted iron so that it may be 
filed and wrought as forged iron is. According to 
Becher the Prince was carrying on his process in Eng 
land on a large scale. 


the outlay for dies, etc. It appeared a necessity in 
hot stamping for the brass to be very free from 
arsenic. 
| | Direct 
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Hardening Furnace. 


By the courtesy of Professor Arnold (Professor 
of Metallurgy at Sheffield University), our repre- 
sentative had an opportunity of witnessing a de- 
monstration of the Wild-Barfield electric steel 
hardening furnace which has been installed for re- 
search work in the Metallurgical Department of 
the University by Automatic and Electric Fur- 
naces, Limited, Gray's Inn Road, London. The 
dimensions of the outfit are as follows :— 

Furnace.—Dimensions of heating chamber, 4 in. 
Wore x 13 in. deep; overall dimensions of furnace, 
8 in. x 15 in.; power consumption (200 volts A.C.), 
at full load, 1,400 watts; idle, 900 watts; maximum 
temperature, 850 deg. C.; output of furnace, 10 lbs. 
of tools per hr.; maximum weight of article, 2 lbs. ; 
maximum length, 8 in. 

Quencher.—Electrically heated quenching and 
tempering bath: Dimensions iof inner pot, 8 in. 
bore x 13 in. deep; overall dimensions, 12 in. x 15 
in. ; power consumption, 600 watts; maximum tem- 
perature, 350/400 deg. C.; maximum weight of 
article, 4 lbs.; maximum length, 10 in. 


OF CONNECTIONS OF WILD-BARFIELD STEEL- 
Harpentne Ovtrir. 


Bench to accommodate’the entire equipment, 6 ft. 
x 4ft. x 2 ft. x 5 ft. 

At this period it is scarcely necessary to dwell 
upon the difficulties of obtaining, in a commercial 
manner, the uniformly best degree of hardness and 
fineness of grain so essential when hardening 
gauges, drills, dies, taps, and, in fact, tools gene- 
rally. The main difficulty is human error in not 
being able with any degree of accuracy to ascertain 
the critical point of decalescence of the steel; any 
process, therefore, which aims at eliminating this 
human error calls for careful consideration. In 
the furnace under notice advantage is taken of the 
well-known principle that at the point of decales- 
cence carbon steel loses its magnetic properties. 
The application of this principle to the electric 
furnace is not new; it is, however, in the method 
of its application that the improvement has been 
effected. Hitherto it has been customary to em- 
ploy a permanent magnet in the furnace, an 
arrangement which has proved more or less unreli- 
able, mainly because the point at which the steel 
ceases to be attracted by the magnet is not suff- 


ciently well marked; further, all parts of the 
article do not always heat up at the same rate 
owing to variations in thickness, etc. 

The Wild-Barfield furnace is provided with a 
heating coil which magnetises the object, and this, 
combined with a pyroscopic magnetic detector, 
gives a perfectly accurate reading of the change 
point. The arrangement of the complete equip- 
ment will be best understood by reference to our 
diagrammatic illustration. The electric current 
enters through the double-pole fuse A, through the 
double-pole switch B, passes through the regulator 
switch C to the furnace, which it enters at the 
terminal E, traverses the heating coil F on the 
inner pot G, passes from the terminal El, through 
the primary winding of the compensator J. The 
galvanometer lamp at M.is connected to a four- 
volt shunt N in the heating circuit (this galvano- 
meter is of special design complete with scale, 
stand, condenser, and lamp). The heating circuit 
for the salt quenching bath R is in parallel with 
that for the furnace. The current passes through 
the pilot lamp O (or its short-circuiting switch P), 
through the regulating switch Q, to the quenching 
bath, which it enters at the terminal S of the lead- 
ing coil T on the inner pot U, and so from the 
terminal Sl, back to the mains. ~ 

The compensator is a special device designed for 
the purpose of compensating and balancing in- 
equalities of voltage in the heating and magnetis- 
ing cireuit in order to give a clear and steady 
reading on the galvanometer scale. It consists of 
a hard-wood frame, wound with primary and 
secondary coils of insulated copper wire, connected 
to terminals for the electric supply and galvano- 
meter circuit respectively. 

The furnace itself comprises an inner pot of 
highly refractory material containing a special 
mixture of salts and an outer cylinder from which 
it is insulated by special lagging. In operation 
the furnace is brought up to a temperature of 
800 deg. to 850 deg. C. by means of the regulating 
resistance. The steel, of course, does not reach the 
temperature of the furnace. The articles for treat- 
ing are suspended from an iron wire, and placed 
in the furnace, where they immediately become 
magnetised by the current of the heating coil. So 
soon as the steel reaches the point of decalescence, 
it becomes non-magnetic. The loss of magnetism 
causes the galvanometer to indicate the condition 
immediately, so that the article is at once removed 
from the furnace and quenched. This automatic 
indication ensures that the steel cannot be over- 
heated, and the finest possible grain is thus 
obtained. Even the temperature of the furnace 
need not be rigidly controlled, as a variation. of 
20 to 30 deg. C above or below the normal only 
means that the article will require a longer or 
shorter time to heat up. 

It will be seen from the foregoing that nothing is 
left to the judgment of the operator: hence the 
work of hardening can quite safely be done by 
semi-skilled labour. 


IRON AND STEEL INSTITUTE.—The annual aud 
autumn meetings of the Iron and Steel Institute will 
be held at the Institution of Civil Engineers, Great 
George Street, Westminster, on May 8 and 9, and on 
September 18 and 19 respectively. The annual dinner 
will be on May 8. i. 


Wild-Barfield Electric Steel 
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British Foundrymen’s Association. 


SCOTTISH BRANCH. 

The annual general meeting of the Scottish 
Branch of the Association was held at Glasgow on 
March 22. Mr. Roderick R. McGowan (Branch- 
President) occupied the chair. The chief business 
before the meeting was the Council’s report, the 
financial statement, and the election of office- 
bearers. The Council reported that the session 
which was closing had been in every respect most 
successful, and the Papers given during the 
session had been of a high standard. The average 
attendance of members at the meeting of the 
Branch was 52 and of visitors 20, making a total 
of 72. The number of members on the roll of the 
Scottish Branch is 218, an increase of 27 since the 
last report. 

A pleasing feature of the work of Council was 
the arrangement which had been made with the 
West of Scotland Iron and Steel Institute and the 
local Branch of the Institute of Metals, whereby 
the members of the Associations had the privilege 
of attending each other’s meetings. The Council 
desired to place on record their indebtedness to the 
Governors of the Royal Technical College, Glas- 

ow, for the excellent facilities granted to the 

ranch in the use of the College buildings for 
their meetings. 

The following office-bearers were appointed for 
the ensuing session :—President, Mr. William Bell: 
Vice-Presidents, Messrs. A. Fraser and C. H. 
Desch, Ph.D., F.I.C.; Hon. Treasurer, Mr. John 
logan; Hon. Secretary, Mr. John Macfarlane, 3, 
Sharrocks Street, Ibrox, Glasgow; Members of 
Council, Messrs. J. Cameron, T. Bell, J. McNab, 
H. Williamson, A. Lawrie, W. Thomson, Allan Ure, 
T. Mayer, and H. Hodgert. 

The meeting then resolved itself into an ordinary 
meeting of the Branch, and Mr. W. Bell, the 
prospective President, read a Paper on ‘ Some 
Notes on Propellers.”” Mr. Bell introduced his sub- 
ject by defining some of the terms associated with 
propeller work. He then described the local 
methods of constructing a propeller mould, and 
compared these with some of the methods adopted 
in other parts of the country. The lecturer 
favoured the method usually adopted on the Clyde, 
namely, sweeping the bed or helix of the screw 
from a centre spindle. 

A number of models were exhibited showing how 
the loam boards could be adapted by introducing 
a hinged face to meet all the peculiar types of 
mPrcar on which found their way into the foundry. 
The different methods of constructing the cope 
were next considered, also the methods of gating 
and binding. : 

The lecture was followed by an interesting dis- 
cussion, and Mr. Bell was accorded a hearty vote 
of thanks for his address. 


SHEFFIELD BRANCH. 


New Secretary. 

The duties of Branch-Secretary for Sheffield and 
District have been taken over by Mr. Arthur 
Whiteley, 10, Stumperlowe Avenue, Fulwood, 
Sheffield, who has been elected to succeed Mr. J. 
Dickinson, who lately retired owing to his appoint- 
ment to a position with Messrs. Clayton & Shuttle 
worth. All Branch communications should in 
future be addressed to Mr. Whiteley, 


LANCASHIRE BRANCH 
Joit Ramming Machines. 


At a meeting of this Branch on March 1, Mr. 
S. Roe in the chair, Mr. Ben Hird, of Peter- 
borough, delivered a lecture on ‘‘ Practice Notes on 
Some Jolt Ramming Jobs.’’ He explained in 
detail a number of jobs, which were illustrated by 
lantern slides. 

Tue Cuwarrman, in opening the discussion, 
remarked that Mr. Hird had confined his lecture 
to one particular class of work in the nature of 
shells, and if the application of the jolt ramming 
machine stopped there many of the members woul 
not benefit by it. They would be grateful to Mr. 
Hird for information as to his experiences in 
ramming out flat plates or anything with a 
surface. 

Mr. W. H. Cook said he was interested in the 
subject because his firm were considering the 
installation of a machine of this type. He had a 
number of questions to ask, the first being: To 
what size could one go? What were the recti- 
linear dimensions within which one could ram? 
Was it possible to ram an article measuring 6 ft. 
by 4 ft.? 

Mr. Hirp replied that it could be done easily. 
On a 6-ft. table with an iron plate it was quite 
possible to ram a box 8 ft. square. He had not 
done that personally, but he had done a job 7ft. 
long by 5 ft. wide. 

Mr. Cook drew a diagram of a casting of 
irregular shape and asked whether that would be 
difficult to ram, and what time would be occupied 
in the process. 

Mr. Hirp said he wished to put aside the 
question of the time. That was a matter for the 
firm to settle, and the answer must be affected by 
the provision made of such things as electric cranes 
and other appliances which facilitated the work; 
they might easily save an hour or two hours. He 
would say this with regard to the pattern sketched, 
and his remarks would apply to all patterns. Ond 
could not take a pattern sent into the foundry by 
a pattern-maker, who had not had notice before- 
hand that it was to be arranged for the jolt 
rammer, and expect to put it in the machine right 
off, fill in the sand, and get a perfect result. The 
sand would fall in a certain direction, and it 
woula not fall up again; it could not be forced 
back against the flange, and they would get a big, 
soft, open place. When they were going to save 
several hours on a job it was worth while to spend 
half an hour in making a core print. In all these 
machine jobs the pattern should be adapted to the 
machine. One type of machine would not do 
everything. It would not pay to do on the 
machine he had described a small job which was 
suitable for a little turnover machine. 

Mr. Coox asked what would be the cost of 
running the machine. What saving would be 
effected ? 

Mr. Hirp said that again was a question h 
could not answer definitely; it would depend on 
what was provided in the shop. If compressed air 
was to be used an air compressor must be put in 
if one was not already installed. If they were 
going to run a bumper and several other things it 
would pay to do that, but if it was only a question 
of one or two jobs the firm would have to wait aj 
long time before seeing its money back. 

Mr. Coox said the next point was the class of 
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labour. He gathered that labourers were employed 
in the operation or ramming, and afterwards the 
job was given to the moulder to finish. 

Mr. ne assented and said there was prac- 
tically no mending after the moulder had finished. 
When the job was rammed by hand they got an 
output of two per week. They now turned out five 
per week. 

Mr. Coox: Have you as good castings from this 
machine as you had before? 

Mr. Hiep: Better castings. The men acknow- 
ledge it too, and that is a better recommendation 
than mine. 

Tae Carman said he understood from people 
who had been in America that the idea was not 
entertained of jolt ramming with green sand; it 
was used with dry sand only. Had Mr. Hird any 
with green sand? 

r. Hmp replied that two or three of the jobs 
he had described were with dry sand; all the others 
were with green sand. 

Mr. Masters asked how the lecturer would deal 
with a large block of metal, say 2 ft. 6 in. deep, 
4 ft. long, 3 ft. across the top. The case he had 
in mind was a railway control-balance weight for a 
locomotive. How would Mr. Hird get the bottom 
edge and the’ machining facés without a core? 
There was a 3-in. allowance for machining. It was 
cast in green sand. 

Mr. Hirp said if a moulder was ramming that 
job he would say there was a big danger of the 
thing straining at the bottom, and he would 
probably put some pieces of pig-iron round it. 
If that were put on the jolt rammer he should do 
the same thing. The job must be adapted to the 
rammer. 

Mr. Masters said they never had any strain but 
rammed level with the pattern. It weighed 2 tons 
16 cwt. when cast. The only difficulty was that all 
the castings came out above size. They put the 
irons im and allowed the irons to go down to the 
facing, and that seemed to give it the necessary 
body to keep the sand to the facing. The difficulty 
was not with the machine, but to find men to get 
out the production that was needed at the present 
time. 

Mr. Mizzs said a problem which had engaged 
the attention of textile machinists in Lancashire, 
and which he would like some information upon, 
was the making of light frame castings, say, 8 ft. 
long by 2 ft. 6 in wide, 2? in. thick—% in. on the 
flange. He had yet to see a machine that would 
produce them cheaper and better than they were 
now produced with loose pattern. They were not 
on the plate. Usually they were bedded in. 

Mr. Hip said if they had a loose pattern they 
could cut out the joint making by snaiding an out- 
side. That was one step towards the moulding 
machine. Going a bit further they could make a 
lead runner. Going further still they could make 
a spray. That was another step. The moment 
they got a proper lay-out. they could get a man 
who.made moulding machines and put it to him: 
‘* We are doing so and so, now where are we going 
to save?’’ Hear what he had to say, and if thev 
thought it was right, and that something could 
be saved, they had a proposition that was worth 
trying. There was the other consideration of cut- 
ting out the hard work. and thus relieving the 
pressure on the men all through the day. If they 
were going to be hetter men, and going to lift 
the foundry trade to a higher level they could 


afford to take these things into account. He hoped 
the time had come for driving in the foundry to 
cease. Why’ did the best boys go elsewhere? Some 
shops had not been fit for men to work in, and 
in contrast with them were warm, dry shops, well 
lighted, in which a boy could learn some other 
trade. He was not likely’to choose the foundr, 
under such conditions. It was necessary to pro 
gress, and there would always be room for crafts- 
manship and skill in the founder's art. 

Mr. Masters said the first jolt-ramming machine 
installed by the firm he had referred to was simi- 
lar in dimensions to that described by Mr. Hird. 
He believed it was one of the first in this coun- 
try. The first thing to do, without any exception, 
was to get a proper foundation. Originally the 
firm put in 10 ft. of concrete beneath the machine, 
but it smashed all the windows in the adjoining 
street, and they had to buy two blocks of houses to 
quieten the people. That was owing to a bad 
foundation. But the firm saw there was money 
in the proposition. To his mind the machine could 
be adapted: to practically any job on any founda- 
tion if they were prepared to make the pattern and 
the core boxes accordingly. The firm shifted the 
machine, and put 36 tons of cast iron under it, with 
leather washers below each layer of cast iron, 10 ft. 
thick of concrete—10 ft. square brought up to the 
base of the ahvil. That did away with the vibra- 
tion. They put 6-in. spiral springs under as well. 
They got the machine going eventually, and he 
could say, without fear of contradiction, that they 
could make anything. 

Mr. Sprxiss said in view of the demands for re- 
duction of hours and increase of output it seemed 
very likely that foundries would have to utilise 
machinery more largely. It was an incentive to 
look ahead, and most of the Manchester founders 
were doing so. He had not any personal experi- 
ence of the jolt rammer, but he could appreciate 
its importance as a factor in the improvement of 
the foundry, and like many other problems it was 
affected by the attitude taken up by the men. 

He took the opportunity of putting a question 
to Mr. Hird. Increased depth of ramming would 
probably overcome some difficulties, but it would 
entail more labour in the application of sand at 
the top, and it was desirable to economise labour. 
One method which occurred to him while listening 
to the lecture was the use of a conveyor to take 
sand to the top of the centre cone and let it fall 
into position instead of the moulder having to 
throw it up four, five, or six feet. Secondly, was 
there anything in the suggestion ‘of making the 
pattern in two halves, coupled together in the 
usual way? there would be a joint in the centre 
but that would consolidate in ramming, and would 
not amount to much, The lecturer had dealt 
mainly with simple patterns, but in the jobbing 
foundry to-day there were many irregular pat- 
terns which would call for all the thought that 
could be given to adapt them to the jolt rammer 
With regard to the saving in labour one must 
take into account that an increase of the output 
from two to five would involve extra labour in the 
handling of material—sand and that sort of thing. 

Perhaps Mr. Hird would give them some idea 
of the cost of an electric jolt rammer. One of the 
drawbacks of the foundry was the unwillingness to 
spend the firm’s money in effecting improvements ; 
it ought to be worked on the same lines as the 
machine shop, where if a job came in that required 
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a machine te do it, they insisted on having that 
machine, 

Mr. Hirp said a neighbouring foundry in Peter- 
borough had some trouble about labourers being 
put on the jolt rammer. That matter had to be 
settled by the Trades Unions, and they had a big 
hold on the matter, and it was up to them to find 
a solution of the difficulty. He could not see why 
they should not let the labourer live as well as 
themselves; it was drawing too hard and fast a 


Fic, DyYNAMOMETER FOR AMSLER PRESSES. 


line to say to a labourer: “ You must not take up 
a rammer,"’ 

As regards the suggestion of a conveyor, he had 
thought of using a bucket with a trap bottom for 
carrying the sand, but there was this point to be 
considered, that possibly someone else would get 
hold of the crane and the men with the bucket 


Fic. 3.—Derpta INDICATOR FOR 


LONDON BRANCH, 

At a meeting of the London Branch on March 21, 
Mr. J. S. Glen Primrose read a Paper on “ The 
Equipment of a Physical Testing Laboratory." 
Dealing first with the absolute necessity for the 
scientific control of foundry operations, the lec- 


Fie. 2.—20-Tons Universat TESTING 
FoR Founpry USE. 


turer considered that to be most efficient the means 
of control should be in the proper hands and 
should be backed by as suitable an equipment as 
was needed for the particular work in hand. Thus 


Harpness TESTING. 


mght be kept waiting 20 or 30 minutes. He would 
then be inclined to grumble, and say that he might 
as well have chucked it in. But the suggestion of 
the conveyor was a good one; it could be adopted 
in connection with plant where there was a good 
deal of repetition work. He did not think the 
idea, of casting the pattern in halves was a practi- 
cable one. The halves would have to be very exact; 
if there was the least twist in such a job as they 
were doing it would be condemned. 


Fic. 4.—Impact Trestinac Macare. 


for an engineering works or a large foundry it was 
necessary that a testing laboratory should be in- 
stituted on broad lines, to include examinations of 
all materials used and produced, by the three main 
methods—chemical, physical, and mechanical. 
Wherever possible these three sections should be 
under the one direction, which should be directly 


responsible to the management, and in constant 


touch with it on all questions of policy and produe- 
tion. Passing briefly in review the main points 
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of the first two methods, and recommending the 
types of metallographic and pyrometric equipment 
which were presently most easily available, the lec- 
turer proceeded to describe some new machines 
which had recently been introduced to simplify the 
methods of testing in the foundry. : 

The simplicity and great accuracy attained by 
the original universal testing machine for making 
tension, compression and bending tests was ex- 
plained as depending upon the fact that the 
hydraulic method of applying the load to the test 
bars was also utilised to measure the force exerted 
upon them. The means of measurement was by 
the deflection of a pendulum contained in a dyna- 
mometer, which also served to control the appli- 
cation of the load by the pressure oil. Normally 
these machines, which can be made in any capacity 
from 10 to 250 tons, consist of three parts; first the 
oil pump actuated by hand or motor, secondly the 
pendulum gauge on which an autographic record 
of the test is drawn on a paper, and thirdly the 
testing machine itself, which is in the form of a 
vertical hydraulic press. In special cases, such as 
the smaller sizes of 10 and 20 tons capacity for 
foundry use, it is possible to arrange to have the 
pump and motor mounted on the pendulum gauge, 
and it is even possible to mount both the gauges 
and pump on the vertical rods of the machine 
itself. The great advantages of this type of 
machine are that it is practically fool-proof, there 
are no knife edges or springs to get out of order, 
the balancing of the load applied is perfectly auto- 
matic, and absolutely no special foundations are 
necessary. The floor space occupied by them is 
much less than almost any other type of machine ; 
as, for example, the bases of the 10- and 20-tons 
machines. cover a circular space of 28 in. diameter, 
and the gross weight does not exceed 10 cwts. and 
18 ecwts. respectively. 

The lecturer also described a new form of mer- 
cury micrometer gauge which was originally de- 
signed to act as a standardising box for checking 
the load indications of any form of testing machine, 
either in tension or in compression. The plunger 
of the micrometer handle was rotated to extrude 
or withdraw a small mercury column in a capillary 
tube attached to the steel vessel holding the mer- 
eury, and which was altered in volume by the 
stress applied. This same principle has now been 
applied to simplify the determination of the load- 
ing to which a ball or cone is subjected in making 
hardness tests. The speaker also demonstrated 
the possibility of making hardness tests by means 
of a ball and arriving at a hardness figure with- 
out the necessity of making any measurements or 
calculations. Special designs of Amsler machines 
for the testing of hardness of shells were shown, 
in which it was possible to act on the curved nose 
portions as well as on the sides. The use of a 
sensitive depth of imprint indicator was advocated. 

The special advantages of being able readily to 
make tests of the fragility of metals by means 
of an impact test were discussed, and several dif- 
ferent types of testing machine were illustrated by 
lantern slides. The swinging hammer was con- 
trasted with the rotary tup arrangement, and 
special attention was called to the Charpy pendu- 
lum machine, and the recent modification by 
Amsler to permit of tests being made either trans- 
versely or in tension, according as the rigid arm 
fell from the left or the right hand side of the 
machine uprights. Pointers passing over a pair 


of graduated scales gave the necessary readings of 
the amount of energy absorbed by the impact 
needed to fracture the test specimen. 

At the close of the lecture a number of queries 
were answered by the lecturer in regard to the 
special advantages of the Amsler machines which 
he had been privileged to use in the course of his 
testing experience, and also as to the possibility 
of making use of the calibrating box and the in- 
genious depth indicator in conjunction with other 
makes of the testing machine, which was explained 
as being quite easily accomplished. 


BIRMINGHAM BRANCH. 


At a joint meeting of this Branch and the 
Coventry Engineering Society, a general discussion 
took place prior to the reading of a paper on ** The 
Foundry from an Engineering Standpoint,’’ which 
will appear in our next issue. 

Tue Carman (Mr. A. Harley) said that at a 
good many establishments foundrymen had still to 
complain that far too little attention was paid to 
the provision of suitable buildings and equipment. 
The foundry was not recognised as of sufficient 
importance to warrant the same consideration as 
the engineering side of the business. The import- 
ance of their work, however, was self-evident. It 
was one of the basic trades on which the engineer- 
ing industry had to depend, and successful work 
could only be performed in suitable premises and 
with the best equipment. The actual operations 
not only involved the application of technical 
science, but a higher degree of personal initiative 
and skill on the part of the workman than what 
was required in a modern machine shop. It should 
be stated, however, that in recent years many 
important firms had recognised the points men- 
tioned, and in his view Coventry might claim a 
leading place in the organisation of foundries for 
the manufacture of light castings required in the 
engineering trade. Most foundrymen realised that 
if trouble arose regarding castings which might 
be passing through the machine shops it did not 
take the engineer very long to decide who was to 
blame—of course it was the foundry. The modern 
foundryman, however, was beginning to investi- 
gate such complaints rather more closely. He 
sometimes found that perfectly good and sound 
castings could be spoiled by the engineer and that 
faulty workmanship was not always confined to the 
foundry. 

Mr. E. H. Brovcwau said the foundry, unfor- 
tunately, had very few friends in the engineering 
shop. It was left to make and design its own 
tackle and to get over other difficult problems with 
very litle help. They at Edgwick, however, were 
working on different lines; they did get con- 
siderable assistance from the drawing office—in 
fact, it was the rule that the foundry should be 
consulted when new machines were being designed, 
in order to simplify the moulding and coring-up 
of intricate castings, and the patternmaker fore- 
man was given a fair amount of discretion as to 
actually altering or suggesting alteration of 
design. As regards foundry tackle, he did not 
think anyone studied this question more than they 
did, and it paid every time. Moulding boxes were 
standardised and designed on proper lines. All 
joints were machined and every new box made was 
a first-class job. Generally speaking, if the same 
care, the same attention and the same money were 
spent on foundry tackle as were spent on machine- 
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shop tackle, foundrymen would be able to do much 
vetver. 

Mr. Rog said that the idea among managers of 
the works was that one section was to be kept from 
the other and that the engineer must have nothing 
to do with the foundryman. Mr. Broughall was 
undoubtedly right when he said it was the usual 
thing to blame the foundry, but in one particular 
case the foundryman complained that the draughts- 
man had sketched a thing which could not properly 
be moulded, and then, when it was complained 
that the patternmaker had not made the pattern 
properly nis answer was, ‘‘I get my instructions 
trom the draughtsman.” That was how the thing 
worked all round. Obviously the remedy was to 
get the heads together and consult whenever fresh 
patterns were required. That was the only way to 
avoid trouble. 

Mr. HanprortH suggested that they might very 
properly consider the way in which the laboratory 
could help both the engineer and the foundryman. 
At the Edgwick works, where he was employed as 
metallurgist, they were in the habit of dealing 
with five different standard mixtures. They used 
what was called a ‘‘ pulley’’ iron, which was an 
open, grey, high-silicon iron for very light, thin 
sections. They had also two varieties of ‘“ heavy 
machine’ iron for thick, heavy sets, running 
approximately 1.5 per cent. silicon, and a ‘ light 
machine” iron .for thinner work running about 
2-21 per cent. silicon. Finally, they had what were 
called the ‘* bed ’’ and “ special ’’ mixtures, which 
were hard, low-silicon irons for hard wearing parts 
_ like lathe beds. These standard mixtures were 


controlled by chemical analysis and by the regular 
use of Keep’s test. 


On each mixture a definite 
shrinkage and chill were aimed for. For example, 
on special metal a shrinkage of 0.185 in. per foot 
might be expected, whereas on pulley metal only 
0.140 in. would be obtained, and other mixtures 
would have intermediate shrinkages. This con- 
trol of the shrinkages of the metals used gave them 
an opportunity of rectifying a defect in a pattern 
which perhaps caused the casting to draw if made 
in the specified metal. By substituting for this 
metal one of the mixtures with less shrinkage it 
was sometimes possible for the laboratory to help 
both the draughtsman and the foundryman. 

Mr. Dopson said he had been asked to make 
semi-steel, and he had never been able to discover 
a process except by making it in the crucible. He 
had an order for semi-steel plates to stand a ten- 
sile test of no less than 18 tons. They would not 
find much cast iron which would come up to that 
test. He solved the problem by getting the purest 
iron he could, and that he annealed very slowly. 
He had made as many as 700 of those plates, and 
they had turned out satisfactory. It was really ai 
question of the purity of the iron, 

Mr. Baker pointed out that according to some 
people if they added steel to the cupola it had the 
quality of whies up the carbon from the coke and 
so eventually coming back to a state practically of 
cast iron. But what he would like to know was 
what would be the result if steel were melted in a 
crucible with an equal quantity of cast iron. 

Tue Cuarrman said that question could only be 
an8wered properly if he knew the composition of the 
cast iron and steel employed. Generally speaking, 
if they took a cast iron of average composition and 
melted it with an equal quantity of mild steel in 
» crucible he believed they would get a white iron, 
though he did not remember ever having made the 


experiment. Lf the cast iron had a total carbon of 
4 per cent. and the mild steel contained 0.25 of 
carbon and the mixture of equal parts were 
thoroughly melted down, the resulting product 
would have a total carbon of something like 2.12 
per cent., as there would be practically no loss and 
no gain. Therefore it seems safe to assume that 
the character of the metal produced would be as 
stated. 


LANCASHIRE BRANCH. 
The Foundry Lad. 

The following is the discussion on the paper by 
Mr. G. P. Howden, which appeared in our last 
issue :— 

Tue CHAIRMAN said it was a fact that they got 
the worst type of boy, but he did not think that 
the cause was the dirt in the foundry. As a matter 
of fact, it was more tolerable than the dirt in the 
engineering department, and it is was more easily 
removed, Admitting that the training given in the 
foundry would not suffice to make a competent 
foundryman, he could not agree with the suggestion 
that the boy had a deadening career in front of 
him. There was nothing deadening about the 
ordinary kind of moulding. What had come about 
was a state of things similar to that which was seen 
in the engineering shops, where a boy might become 
a fitter, a turner, or a planer, or a machine worker. 
They had specialised in the foundry also, and the 
boy might become a fettler, a moulder, or a plate 
moulder. Hitherto, the provision made for the 
education of foundrymen had been quite in- 
adequate, and a suitable curriculum was needed. 
When he passed an examination, it was divided into 
two parts; the one which was theoretical consisted 
of certain abstract calculations which ha managed to 
make, but had never since found to be of any use. 
The practical portion included a question as to the 
best kind of wood for making patterns, and he was 
also asked how to make a lathe bed. He did not 
think it was the right type of curriculum for the 
training of moulders. 

Mr. Baron said his firm went into this matter a 
few years ago, and requested the foreman in each 
department to arrange for the instruction of the 
boys under their charge. The results were very 
good. They had now a large class-room, and found 
it was not large enough. There were about 160 
boys, divided into twenty-four sections. During 
half the year they had six hours per week, three 
hours on each of two days. For the other six 
months they had eight hours per week, four hours 
on each of two days. Instruction was given by a 
qualified man, who was selected for the position, 
and it included mathematics, English (including 
letter-writing), drawing practice, science, ete. 
There was a great improvement in the lads. The 
Board of Education had officially recognised it as a 
continuation school. 

Mr. 8. G. Surra said the foundry was not a place 
for boys of low intellect, but it was true that some 
only came because they could not get anywhere 
else. One reason was that the conditions were un- 
comfortable. It was possible to make the conditions 
comfortable in the engineering shops; but the 
foundry was a more difficult thing to deal with, 
and although something was being done to effect an 
improvement, he was afraid they would not be able 
to raise it to the level of other departments in that 
respect. 

In spite of those disadvantages, the British 
moulder could not be excelled in his work. No one 
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could examine the large castings that were made 
and believe that they were produced by men of low 
intellect. A growing difficulty was that the trade 
was becoming sectionalised; there were coremakers, 
bench moulders, plate moulders, and soon. He was 
in agreement with. Mr. Howden as to the 
desirability of the boys being trained in different 
departments, but there were likely to be obstacles 
in the way. Many coremakers did not care to have 
the lads in. He did not at all like the attitude. 
Whether the boy was going to stop at coremaking 
or not, he ought to get an idea of the cores that he 
would have to deal with. 

There was an uncertainty about the foundry work 
which prevented it becoming monotonous, especially 
if the youth were interested in it, and desirous to 
know the meaning of what he was doing. 

Mr. Hateu said if the lads were of low intellect 
when they entered the foundry something must 
happen to them there which improved them 
immensely, because when tested by a comparison 
of their work with that produced in Germany or 
elsewhere there was no inferiority. There was 
something to be said for the men who had the 
training of these lads. The practice of appointing 
a welfare superintendent was extending among the 
large foundries and producing good results, but it 
was difficult to deal with the hundreds of small job- 
bing foundries... A good deal might be done by 
combination, and no doubt when the educational 
provisions became operative they would fall into 
line, 

Mr. Waker said if the boys were given work 
that was attractive and that required some degree 
of skill, better returns would be obtained. There 
might be some wasters, but all wasters were not 
loss. As the foreman with whom he served his time 
used to say: “ What we lose in money we gain in 
knowledge.”” Mr. Howden suggested three months 
in sand moulding, and two weeks in experimental 
work ; it would be better for both the lads and their 
employers to give them three months in experi- 
mental work and two weeks in sand moulding. 

Mr. Meapowcrort said this was a very knotty 
problem, but an improvement was taking place, 
and he thought they would solve it in the end. He 
agreed that the work should be made more attrac- 
tive, and it was quite possible to do so, because it 
required intelligence, and to one who understood 
it was exceedingly interesting. 

Mr. Markianp moved a vote of thanks to the lec- 
turer. He said the Education Courts in Bolton 
arranged classes, of which he was the teacher. At 
the beginning they were attended by large numbers 
of boys, but they came largely because they were 
compelled. The syllabus was not quite suitable for 
them, and that was probably the reason for the 
lack of success. The syllabus Mr. Howden sug- 
gested was drawn up on the right lines. 

Mr. Smitrn seconded the vote of thanks, which 
was carried unanimously. 

Mr. Howpen said he was glad to hear of the 
efforts which were being made in other quarters. 
By giving an intelligent lad the chance of gain- 
ing experience all round the shops ‘they also gave 
the management a chance of finding the ideal 
future manager. There were plenty of jobs for 
dunces, and rather unfortunately there were plenty 
of dunces to fill them, but there ought to be oppor- 
tunities open to those who had more than above 
the average intelligence. He agreed that the work 
of the moulder was more scientific and interesting 
than engineering work generally. 
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SCOTTISH BRANCH. 


The sixth meeting of the Scottish Branch of the 
Association was held at Glasgow on March 1. 
Mr. R. R. McGowan, the Branch President, occu- 
pied the chair, and introduced Mr. Wm. Tonagh, 
who read a Paper on ‘“‘ Manganese Brass.” 

The lecturer introduced his subject by compar- 
ing manganese brass with gun-metal in regard to 
its cost, its physical strength and its working pro- 
perties. The cost of manganese brass was less, and 
its strength was greater than gun-metal, and 
these conditions led many engineers to consider the 
question whether manganese brass could not be 
substituted for castings which were at present 
made in gun-metal 

Although manganese brass is cheaper and 
stronger than gun-metal, said the lecturer, it is a 
much more difficult metal to deal with in the foun- 
dry. Where there is the slightest variation in the 
thickness of the casting, causing unequal contrac- 
tion, drawn holes are difficult to avoid, and to 
overcome the evil effects of liquid shrinkage, risers 
have to be employed. On many occasions this 
difficulty of providing feeding facilities for the 
casting compelled the moulder to alter his method 
of moulding, so that he might be more able to con- 
veniently place his risers. Another difficulty ex- 
perienced with manganese brass is the disfigure- 
ment of the casting on its upper faces, owing to 
their contact with the zinc oxide which rises from 
the fluid metal and accumulates on the upper 
surface of the mould; as the metal rises the accu- 
mulation of zine oxide becomes embedded in 
the casting and is therefore detrimental to its 
solidity. The addition of extra machining allow- 
ance may overcome this defect, but it increases the 
volume of metal in the casting, and adds to the 
liquid-shrinkage difficulty. The moulder is there- 
fore between two stools, because when he overcomes 
one defect he adds another—a position of affairs 
which is not unusual in the foundry. 

The lecturer stated that another difficulty in 
dealing with manganese brass is the control of 
the zinc. This difficulty is more evident when 
dealing with very hght castings as they require to 
be cast at a comparatively high temperature, and 
the zinc therefore evaporates much more quickly 
and is not so easily kept under control as in heavy 
castings where the casting temperature is lower. 

The question of test bars was referred to, and 
the lecturer stated that with bars made in ordi- 
nary sand-moulds it is impossible to obtain the 
high results which are obtained with bars cast in 
chilled moulds. The lecture was illustrated by a 
number of lantern views, and was followed by an 
interesting discussion. 


SHEFFIELD BRANCH. 
Smelting of Non-Ferrous Materials. 

At the monthly meeting of the Sheffield and Dis- 
trict Branch of the Association held on March 21, 
Mr. J. G. Crowther presided. 

The original intention was to have a meeting for 
the discussion of questions that might have arisen 
out of previous Papers and debates; but owing to 
the presence, as a visitor, of Mr. Greaves, the elec- 
trical designer of the Greaves-Etchell furnace, 
questions were first addressed on the subject of his 
furnace. 

ENGINEER-CoMMANDER JACKSON said the question 
of the smelting of non-ferrous metals would be in- 


’ 


teresting, and he asked for information on the 
subject. 

Mr. Henny A. Greaves explained that the small 
electric furnace designed to melt non-ferrous 
metals was only in its experimental stage yet. So 
far as he knew, there were only two or three fur- 
naces designed for this class of work working or 
designed in this country. The two furnaces that 
he had some knowledge of were the Bailey furnace 
and the Bureau of Mines furnace. The Bailey 
furnace was considered by not a few to be extra- 
vagant and wasteful, though he believed it was 
doing very good work in the States. He did not 
think, however, a great claim could be put forward 
for it on the point of cost of operation. But there 
was one advantage of a furnace of that description 
and that was that it could be hermetically sealed ; 
and in the case of metals containing volatile 
alloys the minimum of loss was experienced by 
this method. It, however, was not going quite well 
enough for engineers and moulders, and the Bureau 
of Mines developed another kind of furnace which 
gave a more direct method of heating, but yet one 
very severe on the refractory linings of the furnace. 
That furnace had an ordinary steel shell lined with 
refractory material. It had a dome-shaped roof, 
and introduced into the walls were two or three 
electrodes between which an arc was struck. li 
melted from the bottom. The volatile gas was 
maintained in the furnace and the volatile loss was 
very low. It was a pretty good furnace, giving 
exceilent results, but as a melting instrument it 
would not appeal to many foundry people. 

Proceeding, Mr. Greaves, with the aid of dia- 
grams on a blackboard, explained the construction 
of his furnace and how it operated. He said that 
only two heats had yet been made on it. One 
heat had been made by a gentleman who was an 
expert in non-ferrous metals. He (Mr. Greaves) 
could not tell the composition of the material, but 
the weight of the metal got out was, as near as 
one could judge, exactly the same as was put in. 
There was: a certain amount of oxidation. The 
material, is was admitted, was a difficult substance 
to deal with in melting, and for rolling a system of 
heat treatment was necessary. The experimenter 
had assured him (Mr. Greaves) that he was 
very pleased indeed with the results. He said 
they were better than anything he had had before, 
and he was quite confident that it would roll with- 
out any heat treatment. He (Mr. Greaves) did 
not think the furnace would be suitable for steel 
melting, although when he first tried it he did 
melt steel, because he said if he could melt steel 
he could melt anything. 

Mr. Hyper asked what were the chief reasons for 
wanting to apply electric melting te non-ferrous 
alloys. With the electrical method he believed 
there was no economy from the fuel standpoint. 
It was much cheaper to melt with coke. There 
was no inducement to use electricity on the score 
of absence of sulphur. It was accepted by engi- 
neers that a little bit of sulphur did not matter 
very much. 

Mr. Greaves said that in melting brass or alloys 
containing zinc they were subject to a fairy heavy 
loss in the ordinary coke or gas methods. They 
did not get such a loss in the furnace he had de- 
scribed, where the heat was actually applied in- 
side the furnace. That was the real justification 
for electrical melting. As far as contamination 
was concerned—-sulphur entering the material—he 
did not know whether the sulphur was deleterious 
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or beneficial. Non-ferrous alloys did not show 
signs of weakness so rapidly as steel in contamina- 
tion. It might be argued that contamination was 
prevented to a certain extent. The only matter 
that might enter was carbon, and he did not know 
whether it would be beneficial or otherwise. 


German Foundry Practice. 


Mr. Price submitted the following question :— 
‘‘ Have our foundrymen anything to learn from 
German steel foundries? ’’ It was twenty years 
since he had worked in a German steel foundry, 
and he wanted to know whether the English foun- 
dries were better now than they were twenty years 
ago. Then, he was sorry to have to say it, the 
German foundries were much ahead of us. In the 
foundry in which he had worked there were benches 
up poss ncta each side ot the shop, and the centre 
ot the shop was reserved for heavy work. The sand 
used was artificial sand made of silica bricks well 
crushed and mixed. Everything was so arranged 
that as the work passed from one to the other it was 
on its way to completion, and there was no time 
lost in handling. The furnace was one that they 
could melt steel with the commonest of oil. 

Mr. Warson said he had been only in one Ger- 
man foundry, and he did not see anything there 
that was not done in this country. He had 
examined two German castings, and he never found 
a German casting any better than the steel pro- 
duced in Sheffield. He thought, however, they 
kpew more about melting methods and also more 
about contraction. On small work particularly, he 
thought, the Belgian moulder adopted better 
methods. A Belgian moulder would not start his 
job until he had everything ready, such as for 
instance having every box ready to match, and 
ensuring a good draw. That was the secret of the 
Belgian workers’ success, apart from the sand. It 
was well known that the Belgian and French sands 
were the best moulding sands, Another thing 
which was responsible for their success was the fact 
that they always tried to get hold of repetition 
work. 

Me. Brown said he was convinced-that the Ger- 
man or the Belgian was not a better workman 
than the British workman, if the class of work 
turned out was to be taken as a standard. Some 
of the finest work in the world was done in this 
country. He would like, however, to see adopted on 
a larger scale the mechanical methods which tended 
te increase output. The men here were averse to 
that, but he believed it would be beneficial to 
them. It would do away with a lot of unemploy- 
ment if the British workman would adopt the mech- 
anical methods of speeding up output. They would 
have more output, less unemployment, there would 
be cheaper production and consequently a larger 


‘sale of stuff, which would mean a bigger market 


and more employment. The British workman 
could beat the German or the Belgian easily if he 
would only lay himself out for it. 

Mr. Price said he agreed with Mr. Brown. It 
would be a good thing if the men did not oppose 
the infroduction of mechanical means, because. it 
would mean producing more stuff. If they went 
around the Sheffield works they would see a lot of 
antiquarian methods in three parts of them. These 
places had not moved since he was a boy, and they 
could not expect men to do a better class of work 
until they had been brought up-to-date. When 
they went to an up-to-date place like Hadfield’s 
they saw what men could do under better conditions. 


‘ 
. 
q 
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Mr. Was agreed that there was a good deal 
in what Mr. Price had said as to the existence of 
out-of-date shops and methods, but he was glad 
to say that both on the part of the employers and 
the men they were adopting an improving attitude. 

Tue CuHarrman said that Professor Boswell re- 
cently remarked that the British working man had 
nothing to learn from the American workman in 
foundry work. He was glad to have heard it on 
the authority of Dr. Boswell, who had been in 
vestigating the matter in America. 


The Difficulties of Contraction. 


Mr. Brown suggested that the members ought to 
take into consideration the question of contraction 
in steel-foundry practice. It was a very important 
and difficult question, and one which he had in- 
tended to bring up at previous meetings. The fact 
that they had Papers for discussion, however, had 
interfered, but he thought the question was one 
which should be thoroughly ventilated. His own 
opinion was that in order to prevent castings from 
breaking it was advisable to leave them in the 
sand until they were perfectly cool.. Mr. Watson 
suggested they would be better taken out and put 
into the furnace, but he contended that a steel 
casting would not break so long as it was heated. 
He believed that castings did not break until they 
got cold. Castings had been found fractured after 
they had come out of the furnace. His contention 
was that the fracture occurred after it had come 
from the furnace. 

Mr. Wetts said there were two forms of cracks. 
He did not agree that all castings should be left 
in the mould until they cooled down. The “ clink” 
fracture, which did not occur until the casting 
was cold, was always bright. 

Mr. Dartry said he agreed with Mr. Brown in 
regard to an ingot, but he did not agree in the case 
of a complicated casting. Whether it cracked in 
cooling or heating was an open question. The 
reason he did not agree with Mr. Brown was that 
the expansion came on the outside first when it 
got heated. That put the stress on the centre and 
it was liable to break in the centre. 


The Vickers- Metropolitan Wagon 
Amalgamation. 


An extraordinary meeting of the shareholders of 
Vickers, Limited, was held at Sheffield on the 24th ult. 
to consider resolutions increasing the capital to 
£26,500,000. The circular states :— 

The main object of these resolutions is to place the 
company in a position to give effect to an offer which, 
subject to the approval of the shareholders of Vickers, 
Limited, has recently been made to the Metropolitan 
Carnage, Wagon & Finance Company, Limited, to pur- 
chase shares in that company in exchange for shares 
in Vickers, Limited, or in the alternative for cash. 

The chief reason for proposing this arrangement is 
the fact that the relations of Vickers, Limited, with 
the Metropolitan Company are already so closely linked 
that it is very desirable, and, indeed, almost essential, 
in the best interests of the two companies and of the 
trade of the country as a whole that the two under- 
takings should come under one control, so as to realise 
to the full the obvious advantages of joint working 
and sales organisation. The two companies have very 
large common interests, not only in the British West- 
inghouse Electric & Manufacturing Company, Limited, 


but also in other electrical and engineering under- 
takings. 

The terms on which it is proposed that the transac- 
tion should be carried out are that the shares of the 
Metropolitan Company should be transferred in ex- 
change for ordinary shares in Vickers, Limited, and 
shares of the proposed new cumulative preference issue 
in the foliowing ratio :— 

For each ordinary share of the Metropolitan Com- 
pany 15 ordinary shares and two new preference shares 
of £1 each in Vickers, Limited. 

For each ‘‘ A”’ preference share of the Metropolitan 
Company one new preference share in Vickers, Limited. 

For each “‘ B”’ preference share of the Metropolitan 
Company 14 new preference shares in Vickers, Limited. 

The offer includes an option to the holders of the 
shares oi the Metropoiitan Company to receive cash 
instead of shares of the Vickers Company at the rate 
of 95s, for each Metropolitan ordinary share, ; 
for each ‘‘A’”’ preference share and 22s. 6d. for each 
“‘B” preference share. It is a condition of the offer 
that it is accepted by holders of not less than 75 per 
cent. of the Metropolitan ordinary shares. 

Treasury permission has been given for the issue 
of 7,000,000 £1 culmulative preference shares anu 
5,100,000 £1 ordinary shares necessary for carrying out 
the purchase. 

Four of the directors of the Metropolitan Company 
will jom the Vickers Board. 

The resolutions, as given in the notice cailing the 
meeting, provide that the capitai of Vickers, Limited, 
shali be increased to £26,500,000 by the creation of 
6,000,000 new ordinary shares of £1 each, ranking in al] 
respects pari passu with the existing ordinary shares, 
oan 7,000,000 cumulative preference shares of £1 each. 
The preference shares are to carry the right to a fixed 
cumulative preferential dividend which, after deduc- 
tion of income-tax up to 6s. in the £, shall be equiva- 
lent to 5 per cent. per annum on the amount paid up. 

The articles of association are to be altered to pro- 
vide that the capital of the company be 26,500,000, 
in £750,000 preferred five per cent. stock, 750,000 five 
per cent. preference shares of £1 each, 7,000,000 cumu- 
lative preference shares of £1 each, and 18,000,000 ordi. 
nary of £1 each. 

In a circular to the shareholders of the Metropolitan 
Carriage, Wagon & Finance Company, the directors 
state that the proposal by Vickers is for the fusion of 
the interests of the two companies, so that the under- 
takings can be worked in complete union, which, it is 
confidently considered, will be to the mutual advantage 
of the respective shareholders and to the public benefit. 
The acceptance of the offer is unanimously recom 
mended by the directors to the shareholders. No change 
is contemplated in the company’s business. 

It is pointed out that the acquisition of the under- 
taking of the Metropolitan Wagon Company, which is 
primarily engaged upon peace production, will enable 
Vickers to make the fullest and mose efficient use of its 
vast extensions of plant, etc., during the war and give 
the maximum employment to labour in carrying out 
after-war schemes of development. Continuity of man- 
agement has been provided for, and there will be an 
exchange of directors of the respective Boards. 

The directors also announce that Metropolitan share- 
holders will be paid in respect of the financial year 
ending the 31st uit. dividends at the following rates :— 
On each ordinary share 2s. per share (tax free), on each 
‘* A” preference sharé 6d. per share (less tax), on each 
““B’” preference share 7 1-5d. per share (less tax), 
being the same rates as paid for the previous financial 
year. 

THe shareholders of the Metropolitan Carriage, 
Wagon & Finance Company, Limited, and Vickers, 
Limited, agreed to the amalgamation scheme. At the 


former company’s meeting it was also announced that 
an amalgamation had been effected with Messrs. Taylor 
Brothers, of Leeds and Manchester, manufacturers of 
tyres, axles, ete. 


__________+ 
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Deaths. 


er to the Steel 


Mr. R. A. Hoccs, 
Company of Canada, Limited, died suddenly at Mont- 
real, on March 25. 


Ma. J. W. Nicnotson, of Glasson Dock, near Lan- 
caster, senior partner in the firm of Nicholson & Sons, 
shipbuilders and repairers, etc., died recently at the 
age of 50 years. 

Mr. T. W. Lyrrte, for several years general man- 
ager of Messrs. Workman, Clark & Company’s ship- 
yards, died on March 15 at his residence, Waterloo 
Gardens, Beliast. 

Mr. T. WatsHaw, blast-furnace manager at the 
Parkgate Iron & Steel Works, whose retirement was 
recently announced, died at Parkgate, on the 23rd ult., 
at the age of 63 years. 

Tue death took place recently of Mr. J. Mackenzie, 
of ‘‘ Belmaduthy,’”’ St. Albans Road, Bootle, and man- 
ager of the engineering and shipbuilding firm of Messrs. 
David Rollo & Sons, Fulham Engine Works, Liverpvol. 

WE regret to announce the sudden death from heart 
failure of Mr. John Meek, at St. Tropez, France. Mr. 
Meek was well - known in the foundry world, and was 
found:y manager at the Whitehead Torpedo Works, in 
St. Tropez, at the time of his death on March 16. 

Tue death has occurred at his residence in Sunder- 
land of Mr. J. Dale, aged 63 years. The deceased, 
who had been in ill-health for some time, was for many 
years manager of the Sunderland Forge & Engineering 
Company, Limited, from which he retired in conse- 


quence of illness. 

Tue death took place at Finchfield, near Wolver- 
hampton, on March 4, of Mr. J. Pinson, ed 86 
years, who was the founder with the late Mr. J. Evans, 
60 years ago, of the firm of Messrs. Pinson & Evans, 
Dudley Road, Wolverhampton, tinned and galvanised 
hollow-ware manufacturers. 

Tue death has taken place at Falkirk of Mr. John 
Kelby, a prominent figure in ironfounding circles, and 
who for over half-a-century was departmental manager 
with the firm of McDowall, Steven & Company, 
Limited, in their Milton Iron Works, Ghee, and 
latterly at their Laurieston Foundry, Falkirk. 

Tue death took place suddenly on March 7, at Lily- 
bank Garelochnead, in his 69th year, of Mr. D. 
Davidson, of David Davidson & Company. engineers, 
il, West Nile Street. Glasgow. The deceased gentle- 
man was the eldest son of the late Mr. David Davidson, 
ironfounder, Fort Eglington, Glasgow. 

Tne deuath of Mr. W. H. Brearley, of The Wood- 
lands. Shirecliffe Lane, Sheffield. took place at his home 
on March 16, after a short illness, at the age of 62 
years. Mr. Brearley was works manager for W. T. 
Beesley & Company, Limited, steel manufacturers, 
Attercliffe Road, Sheffield, with whom he had been 
connected for 36 years. 

‘Tar death 4as occurred at Dudley of Mr Thomas 
Ashton, manager it Messrs. N. Hingley & Sons’ iron- 
works. He entered the service of the firm when thir- 
teen yeare of age, and remained 63 vears, witnessing 
the rise of the firm from very small beginnings to one 
of the principal iron anchor and cable manufacturers 
in the world. 

Mr. H. Peaxson, the only son of the late Mr. M. 
Pearson, founder of the Boultham Ironworks, Lincoln, 
died at his residence, Hamilton Road. Lincoln, on 
March 4, of pneumonia following influenza. Mr. Pear- 
son, who was only 31 years of age, assumed the man- 
agement of the business of his father upon the latter’s 
death about three years ago. 

Tue death has occurred of Mr. A. C. Reyrolle, 
managing director of A. Reyrolle & Company, 
Limited, Hebburn-on-Tyne. Mr. Revrolle was born in 


1864 in France, and was in Paris during the siege. 
He commenced work in London when 19, and was with 
various firms engaged in electric enterprise. 
menced his own bnsiness at Hebburn in 1901. 
Tue death has taken place of Mr. G. F. Lockwood, 


He com 


of Oakleigh, Barnsley Koad, Sheffield, an ex-Master 
Cutler. Mr. Lockwood was a director of the firm of 
Lockwood Brothers, Limited, file, steel and cutlery 
manufacturers, and was a great-grandson of the founder 
of the firm. He was Master Cutler in 1886, at the 
early age of 36, and was President of the Sheffield 
Chamber of Commerce from 1888 to 1890. 

Tue death is announced from influenza-pneumonia 
of Mr. Lucien Seraillier, m ing director of the In- 
dented Bar & Concrete ngineering Company, 
Limited. Mr. Seraiilier, who served his time with 
Messrs. Hawkshaw & Hayter as a civil engineer, was 
afterwards on the staff of the British Commissions at 
the Paris and St. Louis Exhibitions. He had beer 
connected with the Indented Bar Company,’Limited.,. 
for about ten years. 

Mr. G. G. GLEN, a former manager of the Harring- 
ton Ironworks, died at his residence, Eller Bank, Har- 
rington, last month. The deceased left Scotland as a 
young man for a position in the office of Messrs. Bain, 
Blair & Patterson, at the Harrington Ironworks, and: 
continued with that firm and their successors, Messrs. 
Jas. Bain & Company, until the works were sold to 
the rea ew lron & Steel Company. Mr. Glen 
joined the board of directors of the new company, 
and was the commercial manager. Later, when the 
a pr, was merged with the Workington Iron & 
Steel Company, Limited, he became a director. He 
retired about two years ago. 

Tue death of Mr. N. H. Deakin removes from the 
iron, steel and engineering industries one who has ex- 
ercised an enormous influence in restraining the indus- 
trial unrest which at various times has threatened the 
country. As secretary to the employers’ associations 
and federations he conducted practically all negotia- 
tions between employers and men in a large industrial 
area, and was instrumental in forming tke Iron and 
Steel Advisory Committee of the United Kingdom. 

Tue death has taken place from pneumonia, at 
Cloneen, Saltburn, of Mr. J. G. Wheldon Bell, man- 
ager for the Smith’s Dock Company, Limited, South- 
bank, and late of the Pontoon Department, North 
Shields. The deceased, after holding appointments 
with Messrs. Edwards & Sons, shipbuilders, How- 
don, and the Tyne Iron Shipbuilding Company, joined 
the Pontoon Department Smith’s Dock Company. 
Limited, North Shields, in 1904, and rose to the position 
of manager of that department two years later. To- 
wards the _ - 1917 Mr. Bell was promoted to the 
management of the company’s shipbuilding department, 

Mr. P. WittaMs died last month at fis residence, 
Brymbo Hall, near Wrexham, after a brief illness. 
Sixty-four years of age, the deceased gentleman spent 
the whole of his life in the steel industry, starting 
as a@ boy at the Brymbo Steelworks, and eventually 
becoming one of its directors. In conjunction with 
Mr. John Darby, a co-director, he was a pioneer in 
the introduction and successful exploitation of the basic 
open-hearth process, and it was undoubtedly owing to 
the great amount of research and experimental work 
to which he devoted himself that this process became a 
success throughout the world. In August, 1914, Mr. 
Williams became general manager to John Lysaght, 
Limited, Normanby Park Steelworks, Scunthorpe, 
which, under his régime, entered a new era of success. 
Mr. Williams was also a director of the Minera Lime- 
works Company, Limited, a J.P. for the county of 
Denbigh, and took a keen interest in technical educa- 
tion. 


Mr. H. E. Carrer, manager of the Imperial and 
Foreign tion, has resigned to me managing 
director of : 


British and Allied Investments 

tion, and will be succeeded by Mr. H. J. Guy. The 
two Corporations are — associated. The capital 
of the latter Corporation is £200,000, of which £53,507 
is paid up. The Earl of Harrowby is chairman, and 
the other directors are Colonel H. F. Bowles. M.P. 
and Sir G. Younger, M.P. 
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Legal. 


Rossell and Co v. Hedges Brothers. 

In the Chancery Division, on February 27, before 
Mr. Justice P. O. Lawrence, the hearing was com- 
menced in the action ‘brought by Messrs. Henry Roseell 
& Company, Waverley Works, Sheffield, claiming an 
injunction restraining the defendants, Messrs. Hedgex 
Brothers, of Exeter, from infringing their trade mark 
in respect of engineers’ tools, consisting of the word 
‘ Victory,” and a wreath, defendants having put on the 
market an engineers’ tap bearing the word “ Victor.”’ 

Mr. W. Whinning said he did not attach much im 
portance to the wreath in the trade-mark, but the word 
‘* Victory ’’ was always associated with tools of plain- 
tiff’s manufacture. 

Defending counsel submitted that there could be no 
infringement unless there was taking over of the whole 
mark. They could not separate the wreath from the 
word, as the plaintiffs were seeking to do here. The 
plaintiffs never had the registration of the word “ Vic- 
tory ” alone, and it was not until the outbreak of war 
that they made a serious endeavour to monopolise it. 
Their claim that they could use any word with the 
letters ‘‘ Vict,’”’ such as “ Invicta,’’ was simply absurd. 
And there was no case for passing-off. 


Patent Castings Syndicate v. Etherington. 


In the Chancery Division of the High Court of 
Justice, on Friday last, Mr. Justice Younger delivered 


a reserved judgment on this summons, which was heard | 


on November 6, 1918. It raised the question whether 
when, under an agreement, an employé is to receive 
a commission on the net profits of his employer, the 
excess profits duty paid by the employer is to be de- 
ducted from the profits before arriving at the amount 
of commission. His Lordship said that the case 
differed from some of the cases already decided, in that 
the agreement was entered into after the excess profits 
duty was created by the Finance Act (No. 2), 1915. 
lt was desirable to ascertain the meaning of net profits. 
and had that been considered in all cases the difficulties 


which had arisen might not have done so. It could 
not be doubted that, whatever else t were, net 
by the Act, 


profits were not the ge | fund crea’ 
nor were thev the gains profits on which income- 
tax was payable. Here it was to be noted that the 
eommission was to be paid on the net profits of the 
business vear He (hie Lordship) arrived at the con- 
clusion the net profits were to be the excess of 
receipts in the year over the current ex which 
could be lawfully —— in payment of dividends. He 
thought that the divergence of judicial opinion had 
arisen from the analogy drawn between the excess 
profits duty and income-tax. He held that the excess 
profits duty must be deducted before ascertaining the 
net profits on which commission was to be paid. 


Bogus Foundry Companies. 

The conclusion of the ‘‘ snowballing” formation of 
foundry’ companies at Birmingham ended last month in 
sentences on two of the prisoners Harvey. Ernest K. 
Harvey, the third prisoner, who was too ill to take 
part in the proceedings, died soon after leaving the 
court. The case was opened before Mr. Justice Avory 
at Birmingham Assizes on Friday, the 21st ult., the 
hearing occupying three days. The defendants were 
H. C. Harvey, H. Harvey and E. K. Harvey, and they 
were jointly charged with conspiring between 1899 
and November, 1918, to obtain goods on credit either 
by false pretences or by fraud other than by false 
pretences. Prisoners pleaded ‘‘ Not guilty.”” The 
evidence has already been reported in: these columns. 
_ His Lordship, summing up, said there were features 
in the case calculated to excite so much prejudice 
against the defendants, particularly the elder one, that 
it was necessary the Jury should concentrate their 
attention upon the real issues. When they found that 
since the year 1699 the elder defendant had been 


responsible for the formation or taking over of tweaty- 
nine different companies, all of them formed or takes 
over for the purpose of carrying on the same business 
which had been originally carried on by him at the 
time when he was an undischarged bankrupt, and 
when they found that these companies each in its turn 
after a short life had gone into liquidation, none ef 
them having paid a dividend; that in each of them 
when the liquidation took pace the unsecured credi- 
tors were defeated of any claim to share in the assets 
by reason of the debenture holders stepping in and 
chiming the whole of these assets; and when they 
found that those debenture holders in each instance 
were members of the family of the senior defendaat 
they were tempted to say that such trading could not 
have been honest. Reviewing the evidence his Lord- 
ship said the elder prisoner might be wrong in saying, 
as he appeared to have said when he was pm 
that because he complied with, the forms of the Com- 
panies Acts, therefore he had not been guilty of any 
offence. The attitude of the senior 
should unsecured creditors be paid if they were foolis 
encugh to give credit to a company? His Lordship 
called attention to an answer in a bankruptcy examina- 
tion in which Harvey said that the action taken in 
warning creditors that to enforce their claims would be 
foolish and a waste of money, and that what he did was 
done out of kindness to creditors. That statement, 
commented his Lordship, could only be described as 
impudent. There were no books, not even a cash hook. 

The Jury found both prisoners guilty of conspiracy 
to defraud and to obtain credit by means of fraud other 
than false pretences. 

The Judge, sentencing the father to fifteen months’ 
imprisonment, said that for years he had been carry- 
ing on a fraudulent business, and it was a_ public 
scandal that he should have been allowed to continue 
so long. It only illustrated the necessity of the system 
of public prosecution in this country being extended 
to all cases instead of being limited to those which 
were considered to be of greater gravity than this case 
had apparently been considered. Presumably, Harvey 
had not been prosecuted because the amounts involved 
were not considerable, and the liabilities of each 
liquidating company not being sufficiently large to 
—_ the attention of the Director of Public Proseca- 
ions. 

His Lordship sentenced the younger prisoner, Her- 
bery Harvey, to four months’ imprisonment. 


Applications for Patents. 


August, J. R. ©. Furnaces for hardening or temperi 
on tools for heating or annealing ote, 
ru 


ary 12. 
Bird, F. H _Heantostare of cast metal bars, rods, and strips. 


4,508. 
Dunlop Rubber mpany and Twiss, D. F. Pickling or 
cleansing iron and steel articles. 3,787. February 16. 
Moore, W. E. Electric arc furnaces. 3,565. February 13. 
aoa, W. E. Furnace-charging apparatus. 3,556. F. ary 


Moore, W. E. Electric furnaces. 3; 
Oubridge, W. A. 


693. February 14. 
ey Rotary casting-machine moulds. 3,668. 
Smith, J. Crucibles and melting-pots. 3,483. February 13. 


COLONEL | Cuartes Wricut, C.B., who, with Mr. 
J. C. Davies, is joint managing director of Baldwins. 
Limited, and the Port Talbot Steel Company, Limited, 
has, since ne the position of Controller of 
Iron and Steel Production at the Ministry of Muni- 
tions of War, again taken up his position with the 
companies, and is making his headquarters at tke 
London office of Baldwins, Limited, 3, St. Helen's 
Place, E.C. Col. Chas. Wright’s work at the Ministry 
has been ‘one of the outstanding successes. It is to 
his administration that we owe that large increase im 


the output of steel which has been achieved during 
the war, in spite of many adverse circumstances. 
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Trade Talk. 


It is intended to re-light two of the blast furnaces at 
tne Cyfarthfa Works, Merthyr. 

THE SUNDERLAND SuHripsuILDING Company, LimiTED, 
om. gas laying down an electric-welding plant at their 
vara. 

Mr. A. §. E. AcKERMANN has resumed consulting 
— at 25, Victoria Street, Westminster, London, 


AN announcement from the Ministry of Munitions 
states that the Joint Priority Board has been dis- 
solved. 

Mr. E. F. Goopa.t, metal merchant, etc., Edgbaston, 
9 ea is paying a first dividend of 11d. in 
the &. 

Tus Nationa Ornpnance Factory, King’s Meadow 
Road, Nottingham, is being offered for sale by private 
treaty. 

Tuos. W. Warp, Luutrev, of Sheffield, are estab- 
lishing works at Barrow-in-Furness for the treatment 
of slag. 

Puians for a new foundry at Newport for Messrs. 
Heeley & Plant have been gf Bante: with the Newport 
Works Committee. 

Ow1nc to the shortage of trucks portions of the 
works of the Cargo Fleet Iron Company, Limited, are 
to be closed down. 

Grorcn Conen, Sons & Company, Liurrep, the well- 
known scrap merchants, have successfully tendered for 
25 German submarines. 

Tue Small Tools Order, 1918, and the operation of 
Clauses 1 and 5 of the Building Bricks Control Order, 
1918, have been suspended. 

BrorHeRHoop, LimiTeD, have taken up the 
manufacture of refrigerating plant on both the carbonic 
acid and ammoniac systems. 

Messrs. C. Wricur §. W. Puarrt, tern 
makers, 25, Islington Row, Birmingham, trading as 
Wright & Platt have dissolved partnership. 

THe CuHURNET VALLEY ENGINEERING CoMPANY, 
LimiTep, is being wound up voluntarily. Mr. G. H. 
Hay, Hanley, Staffs., has been appointed liquidator. 

Liypsay, Swan, Hunter, Limirep, have uired 
some old property on the Low Quay, Sunderland, for 
the purpose of extending their Wear Engine Works. 

Last month the charcoal iron-smelting furnace at 
Backbarrow was blown in after being idle for some 
years. A new company has been formed to work the 
furnace. 

THe & ENGINEERING ComPany. 
Lrurrep, scrap metal and machinery merchants, have 
and warehouses at Mowbray Street. 

e 


Messrs. S. BLAKEMORE and W. Platt, manufacturers 
of general ironwork, Gib Fold, Atherton, trading un- 
der the style of Gorton & Blakemore, have dissolved 
partnership. 

Tue Home-Grown Trwper Prices Orper, 1918, the 
Home-Grown Timber Prices (Amendment) Order, 1918, 
the Timber Control Order, 1918, and amending Orders. 
have been revoked. 

A FIRE caused considerable damage recently to 
the works of Messrs. Alexander Stephen & Sons, ship- 
builders and engineers, Glasgow 

Tus BismutH Orper, 1918, and the Bismuth (Amend- 
ment) Order, 1919, have been suspended. The Railway 
Material (Second-hand) Order, 1916, has now been 
entirely suspended ; 

Messrs. W. J. CHarnety, A. J. Line anv 
engineers and patentees, etc., of Frederick Street, 
Birmingham, trading under the style of Charnell, Line 
& Smith, have dissolved partnership. 

Tue directors of the Vulcan Foundry, Ltd., propose 
to offer 50,000 ordinary shares of £1 each at par to 
holders registered on March 24, at the rate of one new 

HE Mini ave suspended the operation of the 
Converter Plant Control Order, 1918, dated April 5, 


1918. The Rosin Control Order of 1918 will, it is offi- 
cially announced, be suspended on May 1. 

Tue War Trape states that the follow- 
ing goods are transferred from list A of prohibited 
exports to list C :—Agricultural machinery, textile ma- 
chinery, and wires and cables (insulated). 

Mr. H. W. RavensHaw, consulting engineer, has 


taken into partnership Mr. C. F. Dyer, and in future. 


will carry on business under the style of Ravenshaw 
& Dyer, Rutland House, Hanwell, London, W.7. 

Mr. W. Driver has been appointed to the secretary- 
ship of Arthur Balfour & as , Limited, Danne- 
mora Steel Works, Sheffield. r. Driver has been sor 
20 years on the staff of Messrs. Joshua Wortley « Sons. 

Messrs. M. A. Witson anv J. CHESNEY, tool 
makerg and general engineers, Chase Side Works. 
Horseshoe Lane, Enfield, trading under the style ol 
Enfield Machine & Auto Tool Company, have dissolved 
partnership. 

Tue members of the recently-formed Sheffield File 
Trade echnical Society assembled in the Applied 
Science Department of ihe University last month to 
hear Me ¢. Taylor on the subject, ‘‘ File Steel and 
Forzing of Files.” 

Messrs. E. Rapsurn, T. Ernpt, anp A. RapBurn, 
engineers, 5, Domingo Street, London, E.C.1, trading 
under the style of Radburn & Erndt, The Meymot 
Engineering Works, have dissolved partnership, so far 
as concerns Mr. T. Erndt. 

THE GOvERNMENT has accepted the tender of 
Hughes, Bolckow & Company, Limited, Middles- 
brough, for eight of the German submarines. The 
Forth Shipbuilding Company, Limited, have likewise 
acquired nine enemy submarines. 

A LEcTURE on “‘ First Principles of the Open-hearth 
Steei Process” was given by Mr J. N. Kilby to mem- 
bers of the National Association of Industrial 
Chemists, at the Applied Science Department of the 
Sheffield University on March 21 

Tue Deprronp Sree. & Ironworks, in- 
corporating the Homogeneous Lead Coating Company, 
have moved their races from the Stowage, Deptford, 
to oy 4 Mills Road, Huddersfield, and their offices 
to 44-46, Kingsway, London, W.C.2. 

Mr. E. Apamson, of Sheffield, read a paper on “‘ Cast 
Iron Under Heat Influences” at the sixth meeting of 
the session of the West of Scotland Iron and Steel In- 
stitute, held last month in Glasgow. Mr. M. L. 

- Simpson, president, was in the chair. 

In connection with the Commercial Library now 
being organised for the City of Birmingham, it is pro- 
posed to form a collection of trade catalogues which 
would become a medium of quick reference to the 
sources of supply of any particular class of ds. 

The members of the London Iron and Steel Ex- 
change are being asked to elect a managing committee. 
The candidates nominated will be ba‘lotted for “on 
’Change”’ on April 29. The committee is to consist of 
not more than 20 and not less than 15 subscrivers to 
the Exchange. 

Unper the auspices of the Sheffield and district sec- 
tion of the National Association of Industrial Chemists, 
an interesting lecture on ‘‘ The Microstructure and 
Heat Treatment of Certain Steels’ was delivered last 
month in the Applied Science Department of the 
Sheffield University by Dr. F Rogers. 

REPRESENTATIONS have been made by the secretary 
of the London Iron and Steel Exchange that the Ex- 
change should be represented on Lord Emmott’s Com- 
mittee, which will be utilised for the future as a per- 
manent Standing Committee to deal with import and 
export restrictions in trade. 

Tue Furntvat Company, Furnival Street, 
Sheffield, is a new concern started by Mr. F. Franks, 
who recently resigned his position: with a Sheffield firm 
after upwards of twenty years’ service. The new firm 
will specialise in tool steel for all purposes, coal cutter 
steel, mining stee] and tools ready made. 

In consequence of the amalgamation of the Engineer- 
{ng Equipment Company (Swansea), Limited, with - 
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T. Box & Sons, Limited, the former company is being 
wound up voluntarily. Mr. J. H. Robinson has been 
liquidator. The new company will be named 
the Engineering Equipment Company (Cosmos), 
Limited. 

Tue Norrs-Eastexn SteeLworks, Middlesbrougn, 
are to be closed down shortly for several months in 
order that certain reconstructive schemes may be car- 
ried out. Every effort will be made to resume normal 
conditions at the earliest possible moment. Certain 
departments of the Cargo Fleet Works have already 
been closed. 

Tue following headings have been deleted from the 
list of prohibited exports :—(a) Machinery, agricul- 
tural or farming, and component parts thereof ; () 
machinery, nae (A) steel textile pins of all kinds, 
including card pins, comb pins, faller pins, gill pins 
and hackle pins; (B) armoured cable; (A) enamelled 
copper wire; (A) submarine cable. 

ROFESSOR Fearnsive, of Sheffield University, gave 
a lecture on March 6 in Birmingham on “ Mineral 
Supplies Available at Midland Blast Furnaces.’”” Mr 
presided over the gathering, which was 
a joint meeting of the Staffordshire Iron & Steel Insti- 
tute, the Birmingham Metallurgical Society, and the 
local branch of the British’ Foundrymen’s Association. 

THe amalgamation is announced of John Wright 
& Eagle Range, Limited, the Richmond Gas Stove 
& Meter Company, Limited, and the Davis Gas Stove 
Company, Limited. The total amount of authorised 
capital involved is £1,360,000 (£864,040 issued), —- 
tioned as follows :—Wright & Eagle Range, £750,000 ; 
Richmond Company, £460,000 ; and Davis Company, 

,000. 

Ar a meeting of the Machine Tool and Engineer- 
ing Association, Limited, recently, under the 
presidency of Sir Alfred Herbert, it was decided to 
change the constitution of the association. It will 
become a company limited by guarantee and licensed 
by the Board of Trade to omit the word “ Limited ”’ 
from its title. At the annual meeting it was decided 
to hold the next exhibition in the autumn of 1920. 

Mr. A. SHuTrLewortH, the chairman, has resigned 
from the board of Clayton & Skuttleworth, Limited, 
after 50 years’ unbroken connection with the firm. 
He is in his 76th year. Mr. A. C. Newsum, who 
joined the board some years ago in connection with 
the reorganisation of the company’s affairs, is also 
retiring. Mr. P. W. Robson, vice-chairman and 
managing director, has been elected chairman of the 
company. 

THe anmal meeting of the Manchester Association 
of Engineers was held on March 22, the chair being 
taken by Mr. Joseph Butterworth, the retiring 

resident. Mr. H. F. M , of the firm of B. 

S. Massey, Limited, was elected president for the 
ensuing year. From the annual report, presented by 
the secretary, it appeared that the membership 
amounted to 742. Su uent to = formal begs ar 
interestin r on “Impact Testing’ was contri- 

by Mr. 4. E. Manchester. 

Mr. ALExANDER Gracie presided over a general meet- 
ing of the debenture holders of the Fairfield Shipbuild- 
ing & Engineering Company, Limited, for the purpose 
of considering special resolutions to exchange shares in 


the Coventry Ordnance Works, Limited, which were 
held by the Fairfield Shipbuilding & 7 Com- 
pany, Limited, for shares in the new English Electric 


Company, Limited, and to sell these to allow for im- 

rtant shipbuiiding yard extensions in the new West 
Shipbuilding Yard on the Clyde. The resolutions were 
agreed to 

Sm W. G. Arwystronc, Warttworrn & Company, 
Lrw’Tep, are now reorganising all the departments of 
their various works, with a view to undertaking a wide 
range of commercia' engineering products, and assisting 
thereby to meet the requirements of the engineerin 
industry, both at home ani abroad, in connection wi 
the world’s industrial reconstruction. In this connection 
they have now formed a Central Commercial Depart- 
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ment at 8, Great George Street, Westminster, London, 
S.W.1, which will control all matters relating to pub- 
licity and the commercial handling of the engineering 
products manufactured by the company. 

The Lords Commissioners of the Tr give 
notice that, pending the amendment of Defence of 
the Realm Regulation 30 F, in accordance with the 
statement made by the Chancellor of the Exchequer 
in the Honse of Commons recently, they have issued 
a general licence for issues of capital by companies. 
resident and carrying on business in the United King- 
dom, for capital purposes within the United Kingdom, 
provided that in every prospectus offering to the public 
tor oe or purchase any issue made under 
such general licence a statement is included thaé “ no. 
part of the proceeds of the issue is to be applied for 
capital purposes outside the United Kingdom or to 
replace money which has been so applied.” 

‘THE following headings have been deleted from the 
list of prohibited exports:—(a) Boilers (not including 
portable boilers) and their component parte; (a) fuel 
economisers constructed of cast-iron pipes used as 
auxiliary heating apparatus in connection with land or 
marine steam boilers; (A) guttering, cast iron, and cast- 
iron gutter fittings and connections; (A) lead-coated 
sheets ; (A) pipes, cast iron, and cast iron pipe fittings 
and connections ; (A) radiators manufactured of cast-iron. 
pipes; railway material of iron or steel, the follow- 
ing :—(A) sleepers; (A) springs; (A) wheels, axles and 
tyres; (A) other railway constructional material; (a) 
railway carriages, locomotives and wagons and their 
component parts; (A) terneplates; (A) tinplates. 

AN agreement has been come to between the Insti- 
tution of Automobile Engineers, the Society of Motor 
Manufacturers and Traders, and the Association of 
British Motor and Allied Manufacturers, in regard to 
the future handling of all technical matters connected 
with the automobile industry and the relations between 
the industry and the British Engineering Standards 
Association. The agreement come to by the these three 
important bodies sould result in much useful work, 
and in the entire avoidance of all overlapping which 
has. been so common in the past, while outside bodies 
will now know what Committee is competent to speak 
for the industry as a whole. It would be well if 
other industries followed this excellent example. 

A scHEME for the establishment of a Whitley Com- 
mittee for the brass and —— industries has been 
drawn up by the Advisory Committee. The scheme 
does not provide for ‘‘ sections,’’ but suggests a com- 
mittee for each group, of which there are eight. Where 
geographical conditions make it desirable these groups 
are broken up into two or more sub-group committees, 
and in such cases the full group committee is merely 
the sub-group committees combined. Each group com- 
mittee will elect the number of representatives allotted 
to it to form the central committee for the whole trade, 
and will also elect its own chairman and secretary, 
and will arrange the necessary meetings for its sections, 
reporting all its doings to the central committee. 

In the Chancery Division, recently, an application 
was made to Mr. Justice Astb by the liquidator of 
Herry R. Merton & Company, Limited, in voluntary 
liquidation for directions as to whether he could pay 
the preference shareholders a dividend for the period 
before the end of June, 1918, and Janmary 1, 1919. 
Mr. Stamp (for the liquidator) said resolutions had 
been passed by the ordinary shareholders modifying 
the articles »o as to permit of the preference share- 
holders getting this hali-year’s dividend, but the 
liquidator wished to know if he could act on the 
resolutions. His Lordship made an order authorising 
the liquidator to act upon the resolution of the ordi- 


eholders. 

TRAKER-SQuUIRE, LimiTED, who have purchased the 
National Aircraft Engine Factory at ton for 
£140,000, propose to transfer their business there. 


The factory will be organised on the lines of quetty 


le - 


production, and it 1s anticipated that 5,000 w 
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MOULDING MACHINES 


OF EVERY DESCRIPTION. 


Pneumatic, Hydraulic, Jar Ramming, & Hand Power. 


Type “A” Duplex Machine for Pneumatic Power. | 
Fitted with self-adjusting Rammer Head which accommodates itself to any varying depth ot pattern. 


OVER ON THIS 
50 COMPLETE 
MOULDS 

PER HOUR — 
HAVE BEEN UNSKILLED 


One of many that we have installed in various Munition Work Centres. 


JAMES EVANS & CO., worns, 
BLACKFRIARS, MANCHESTER. 
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purchase price of £140,900 
allows the Government a profit of £7,000 on their build- 
ing outlay. There are fourteen other national factories 
in various parts of the country available for private 
enterprise. Inquiries should be addressed to The Dis- 
al Board, Land and Building Section, Embankment 
uiidings, Caaring Cross, London. 

Tue Kine has consented to act as President of the 
British Scientific Products Exhibition, 1919, which will 
be held at the Central Hall, Westminster, during the 
month of July. Professor R. A. Gregory is chairman 
of the organising committee. The British Science 
Guild hag been encouraged to organise this exhibition 
by the succeas which attended that held at King’s 
College last summer and the more recent exhibition at 
Manchester. The objects of the exhibition will be to 
illustrate recent progress in British science and inven- 
tion and to help the establishment and development of 
new British industries. The exhibition will include 
sections dealing with chemistry, metallurgy, mechanical 
and electrical engineering, and fuels. The organising 
secretary is Mr. F. 8. Spiers, 82, Victoria Street, 
London, 8.W.1. 

Bovine & Company, Liuirep, up to a couple of years 
ago, factored out their work to various shops in the 
country, practically leasing some smaller firms or, in 
some cases, letting larger firms build machinery to sup- 
plied drawings. he company also used to import 
water turbines and pulp machinery from Sweden, but 
all their pumps were made in this country. They 
acquired, however, during the war, an engineering 
works at Stoke-on-Trent, which have now Te- 
modelled, and further large extensions are contem- 
plated with a view i eee the company’s 
specialities. The works will be able to handle the 
largest water turbines, and just at present the com- 

y are actually putting through three turbines of 
,000 h.p. and two turbines of 8,000 h.p., whieh are 
very soon to be followed by units of 16,000 h. 
Besides these there are a number of smaller turbines 
in course of construction. The number of workmen 
employed is at present about 300, but before long this 
number will be about doubled. The most labour- 
saving heavy machine tools are to be introduced. 

THE annua: meeting of the South Wales Association 
ef Metal Merchants wes held at Swansea on March 25, 
Mr. C. Biggs, Swansea, presiding. Mr. J. Gray 
Buchanar.. vico-president of the British Federation 
of Iron, Steei, ‘ inplate & Meta! Merchants, said that, 
considering the attitude of various Government depart- 
ments towards merchants, they could truthfully say 
their position had improved No manufacturer could 
say whai his price for delivery would be after April 
30, and it was therefore impossible to do business. 
Surely this should have been arranged before the 
American exchange rate was left to take care of itself. 
The Board of Trade continued to bless them in words 
and curse them 1n practice. It was satisfactory, how- 
ever, to know that Mr. Lloyd George shares the mer- 
charts’ views as to the importance of merchants in the 
reconstruction of the Empire trade, and as the Pre- 
mier’s son had recently accepted a seat on the board, 

of a Glasgow firm of iron and steel merchante, 
he evidently did not think merchants were doonied. 
To meet foreign competition it was necessary to kee 

production costs down, and for labour to put its back 
in the report of Sir R. 


into work. 
FoLLowInG a suggestion 

Vassar Smith’s Committee, on ‘‘ Financial Facilities fo: 
Trade,’’ that increases of capital should in part consist 
of preference shares reserved for workpeople, Mr. 
Campbell Swinton (chairman) at the recent annual 
meeting of Crompton & Company, Limited, outlined a 
scheme which, if widely adopted, might lessen the 
recurrences of industrial strife. It was felt essential to 
increase the company’s capital so ag to enable it to 
cope with the very large business now offering, both at 


home and abroad. The directors’ proposal involved the 
creation of £24,000 additional 7 per cent. preferemce 
shares and 254,993 ordinary shares, thus increasing the 
capital to £500,000. The preference shares weuld be 
reserved for issue to the company’s employés and it 


was proposed to issue them on the terms that no 
employé was to hold more than 100 of each shares, and 
that the holder of guch shares, while in the company's 
employment, should be entitled, in addition te such 
dividend as might be declared on the preference shares 
from time to time, to a bonus to be paid out of the 
profits of the company ivalent te 5 per cent. per 
annum on the amount paid up on such shares. 

Tue amalgamation is announced ef the three follow- 
ing concerns :—Wellman, Seaver & Head, Limited, the 
James Smith Hoisting Machinery Company, Limited, 
and the engineering department of Rubery, Owen & 
Company, Limited. Messrs. Wellman, Seaver & Head 
were pioneers of labour-saving machinery in the steel 
works of this country. Though entirely a British com- 
pany, they are really the offspring of one of the largest 
engineering undertakings in the United States—the 
Wellman Seaver, Morgan Company, with whom the 
British company are still closely allied and in constant 
consultation on matters of progress and development in 
the steei industries. T James Smith Hoistin 
Machinery Company, Limited, specialise in hhishh-epeed 
cranes and other machinery for ide and transport 
work. Mr. James Smith, the founder amd managing 
director of the company, is well acquainted with steel- 
works practice, has acted during the war as con- 
sulting engineer in putting down completely equipped 
new steelworks. He will be the managing director of 
the new corporation now being formed. The works of 
Mr. A. E. Owen, Messrs. Rubery, Owen & Com- 
pany, of Darlaston, will be utilised as a basis of pro- 
duction for the specialities of the combined companies. 
Mr. A. E. Owen was already a mer with Mr. J. 
Smith in the James Smith Heisting Machinery Com- 
pany—a circumstance which facilitated a fusion of in- 
terests that would bring Mr Owen’s facilities to the 
new c tion. These three distinct branches, there- 
fore, will be brought under one central mamagement, 
direction, and ownership in the corporation being 
formed with greatly imcreased capital. Mr. A. E. 
Owen is to occupy the position of chairman of the 
Corporation; Mr. J. Smith, as already stated, will as- 
sume the responsibilities of managing director; while 
Mr. F. I. Sanderson and Mr. F. G. Smith, the two 
principal directors of the Wellman Company, will take 
the positions of commercial and technical directors 
respectively. The head offices of the undertaking wil) 
be at King’s House, Kingsway, W.C.2. 

Tne PRESIDENT OF THE BoaRD oF TRADE has ap- 

inted a Council to examine the existing liet of pro- 
ibited imports, to consider what revision in, addition 
to, or deletion from such list are desirable, and what 
percentage of normal im should be admitted u 
to Septe.nber 1 next at latest, after making su 
inquiries as they think nec , and to make recom 
mendations to the President of the Board of Trade. 
The Council, which will be representative of manufac- 
turing, distributing (both merchant and retail) and 

interests, and will also include independent 
members and representatives of the Board of Trade 
and Treasury, is not quite complete. The following 
have consented to serve :—Lieut.-Colonel Sir Samuel 
Hoare, Bart, C.M.G., M.P. (chairman). Appointed 
by the President of the Board of Trade :—Mr. A. F. 
Bird, M.P., Mr. J. D. Kiley, M.P., Mr. E. Manville, 
M.P. Mr. A. M. Samuel, M.P., Sir Frank Warner, 
K.B.E., Mr. J. Gavin, Mr. W. L. Hichens, Mr. J. A. 
Milne, Mr. G. A. Moore, Mr. Percy Ashley, C.B., and 
Mr. R. E. Enthoven, C.I.E. Nominated by the 
Federation of British Industries :—Mr. G. E. Alex- 
ander, Mr. T. Bolton, Mr. F. R. Davenport, Mr. R. G. 
Perry, C.B.E. (Association of British Chemical Manuv- 
facturers), Mr. Hen Summers. Nominated by 
the National Union of Manufacturers :—Mr. A. Berke- 
ley, Mr. F. G. Dorizzi. Nominated by the Ministry of 


= 
will be employed continously. Mr. M. R. Lawrence, 
who was in charge of the Nationa] Projectile Factory 
at Lancaster, has been appointed superintendent of the 
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TABOR 
Portable, 


Combination, 


Shockless Jarring, 


Roll-over 


AND 


MOULDING MACHINE. 


Capacities and Dimensions 
upon application to 


Sole Manufacturers 

and Agents: The Finahes Pattore 
MACNAB 

56/8, Eagle Street, Southampton Row, London, W.C.1. 
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Labour to represent Whitley Councils :—Mr. J. B. 
Barch, Mr. H. R. Symonds, employers; Mr. W. T. 
Kelly, Mr. A. Whiting, workpeople. Nominated by 
the National Chamber of ‘Trade :—Mr. Thomas Pratt. 
Nominated by the Parliamentary Committee of the 
Trades Union Congress :—Mr. Onions, M.P., 
Colonel Will Thorne, M.P. In order to carry oo! 
the work entrusted to them as expeditiously as possible, 
the Council decided to appoint from their own number 
five Sub-Committees, which should meet two or three 
times a week, and would deal primarily with the 
groups of commodities. 

Ar the date of the Armistice the export of practically 
all goods was either totally or partly prohibited. The 
question of reducing the list received consideration 
immediately on the conclusion of the armistice, and 
lists of removals have since been published each week, 
and in order to bring the relaxations into operation 
with as little delay as possible, the practice has been 
adopted of issuing open general licences for the ex- 
portation of the articles in question to all non-pro- 
hibited destinations pending the issue of the necessary 
Orders of Council in the week following the publication 
“* free list’’ of goods previo prohibited was issued, 
such goods being allowed to 4 exported to all non- 
enemy destinations without a licence. The following 
{approximate} figures indicate the number of relaxa- 
tions which have been made in respect of such 
articles: — Manufactured and  semi-manufactured 
articles, 392; chemicals, 256; raw materials, 68; food- 
stuffs, 36. The policy now decided upon is that there 
will be no restrictions on our exports to countries not 
included in the blockade area, except as regards :—(1 
Goods required for naval and miiltary purposes ; {3} 
goodg which are, or will be, required for home con- 
sumption or home manufactures ; (3) goods which are, 
or have been, directly or indirectly benefited by a 
pone | or guarantee. The Board of Trade notify that 
general licences have now been issued to the 
which, together with the general licences already in 
existence, will exempt all raw materials from the opera- 
tion of the Prohibitions of Import. Any inquiry 
arising out of a doubt whether an article is to be re- 
garded as a raw material or a semi-manufactured 
article should be addressed to the Department of 
— Restrictions, 22, Carlisle Place, London, 8.W.1, 
Information has been received from the War Trade 
Department to the effect that the following goods are 
to be transferred immediately from Lists a and B to 
List C :—Steel hawsers, wire and wire rope of iron or 
steel. Subject to the production of the usual guarantees 
against re-export, licences are now being granted freely 
for the export of the following goods :—To Denmark : 
Conper, copper alloys and manufactures. To Hol- 
land: Abrasive paper and cloth, aluminium manu- 
facture's. 

Some i references are made in the report 
of Murex Company, Limited, to the action of the 
Ministry of Munitions regarding tungsten supplies. 
The directors state that the reduction in net profit is 
mainly due to the following causes :—(1) In order to 
be prepared to treat -the ores received under allocation 
from the Ministry of Munitions, large stocks of stores 
had to be contracted for in advance. and purchased at 
very high prices. The conditions laid down by the 
Ministry for the control ot the tungsten indust pro- 
vided for the allocation of ore among the various 
makers on a proportionate basis. These conditions 
were, however, carried out by the Ministry in such a 
manner that one firm received larger allocations than 
they were entitled to, and appear to have been re- 
lieved of practical!y the whole of their manufactured 
products, while this company and other manufacturers, 
through being thus left with large stocks, became un- 
able to take the further ore which they would have 
been entitled to, and would otherwise have been in a 
position to accept. Mainly in consequence of the 
treatment received, the company’s tungsten plant was 
working at a heavy loss during the last few months 
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of the year. A claim has been made against the 
Ministry in respect of the stocks and stores on hand, 
and to cover the loss mentioned. (2) To a falling-off 
in the demand for tungsten, due in the firet instance to 
the release of stocks of high-speed steel orginally 
destined for Russia. This falling off ha: — 
ravated by a large over-production of high-spe 
tea. The Seegaination of hostilities had resulted for 
the time being in an almost complete cessation of trade. 
(3) To the largely increased amount of interest on loans 
against stocks and stores. ‘his item would have been 
considerably diminished had not the method in which 
the Ministry controlled the sale of the products and 
the way in which it gave effect to the conditions it 
laid down for zarrying on the tungsten trade prevented 
the company from effecting prompt realisation of its 
products and consequent utilisation of stores. (4) To 
the very large increase in the cost of labour. The 
Ministry not having proportionately raised the fixed 
price of ferro-tungsten and powder to meet this in- 
crease, the company was unable to reimburse itself 
on this additional cost of production. Other makers 
of tungsten who have suffered in a similar manner 
have jointly lodged a ne te the Ministry. 

Tue régime of the Liquor Control Board ag, 
the period of the war, although necessarily harsh 
during the whole time, has brought forth abundant 
proof that the habits of the people in the matter of 
reasonable alcoholic refreshment can be catered for 
seriously and well, if only that catering is done in 
houses suitably designed and under conditions suitably 
operated to elevate rather than degenerate the tone of 
the. community. If all the industrial concerns of the 
country had associated themselves as closely with the 
housing and welfare of the people as Vickers, Limited, 
at Barrow, have done, there would be little for the 
Minister of Reconstruction to do im the matter of the 
zreat housing and social problems which are now before 
the country. A new Trust hotel, built by them at a 
cost of some £10,000, which hotel was duly licensed by 
the Barrow magistrates a few weeks ago, is a replica 
in principle of a similar hotel which was’ put up about 
18 years ago by Messrs. Vickers in the Vickerstown 
Community ait Barrow, and which was called the King 
Alfred Hotel. That hotel was a complete success from 
the social point of view. It is conducted on Trust 
»rinciples—i.e., all profits arising from the sale of 
Senees beyond 5 per cent. go for the benefit of the 
community. The new George Hotel embodies the 
salient features of the King Alfred Hotel, but with im- 
provements which the i8 years of experience in operat- 
ing the previous establishment suggested to the owners. 
It is situated in a new community, close to the sea- 
side, where, since the war, there have been erected by 
Messrs. Vickers and their associated companies over 
500 new cottages. The rew hotel occupies a pleasant 

ition facing the Irish Sea and overlooking goif 
inks and allotment gardens. Adjoining the hotel are 
bowling greens and tennis court, and also a footpall and 
cricket pitch. The new George Hotel represents what 
the Liquor Control Board considers to be the last word 
in public-houses for the working classes of the country. 
Houses of this description have the following salient 
features in their management :—(a) That the general 
arrangement and a of the house shall be on 
the lines of a respectable house of refreshment, instead 
of a mere drinking bar. (b) That food and non- 
intoxicant drinks shall be exposed for sale on the 
counters, and supplied to customers, on an equal foot- 
ing with intoxicants, the latter being deposed from 
the objectionable prominence into which, from motives 
of profit, they are forced in the ordinary public-house. 
(c) That all temptation to the manager to push the sale 
of intoxicants be removed by charging him at the full 
retail price for all alcoholics consumed, whereas he 
will be supplied with non-alcoholics at a price that will 
leave him a profit for himself on their sale. Thus it 
will be to his interest to push the trade in non-intoxi- 
cants rather than in intoxicants. (d) That great care 
be taken in guarding against the evils of adulteration. 
and in providing the best quality of liquor. 
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WILLIAM JACKS COMPANY, 


LONDON ano BIRMINGHAM. 


Telegrams: ALKALIZE, LONDON. Telegrams: ALKALIZE, BIRMINGHAM. 
Telephone: 7860 AVENUE (3 lines.) Telephone: GENTRAL 1175 & 1176. 
Head Office: Birmingham Office : 
> 5, EAST INDIA AVENUE, LONDON, E.C. 18, BENNETTS HILL. 4 
LIVERPOOL : 11, Oldhall Street. Telegrams LATEM, LIVERPOOL. Telephone: Central 6794- 
5 
Scotch, Middiesbrc’, Hematite, Basic, Specials, &c., &c. 
5 
STEEL : 
C @) 
| Billets, Wire Rods, Tube Strip, 
© “) 
ic > 
c 
SS 
“y 
COPPER | 
< Tough, Best Selected and Refined Ingots, Electrolytic Ingot Bars, 
Wire Bars, and Cathodes. 2 
TIN 
e 
| All Brands Ingot and Bar Tin. 3 
SPELTER 
G.O.B.‘s and Special Purities. 
Telegrams: FERRUM, MIDDLESBRO’. Telegrams: COLVIN, GLASGOW. 


Telephone: MIDDLESBRO’ 689. Telephone: CENTRAL 7460. 
ROYAL EXCHANGE, MIDDLESBRO’. 93, HOPE STREET, GLASGOW. 


WILLIAM COMPANY, 


MIDDLESBOROUGH ano GLASGOW. 
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Personal. 


Tue late Mr. R. B. Muir, ironfounder, of Glover & 
Muir, Limited, left £41,273. 

Tue gross value of the estate of the late Mr. D. M. 
Cumming, shipbuilder, Glasgow, is £8,803. 

Mr. of Edgbaston, Birmingham, brass- 
founder, who died on November 27 last, left £25,972. 

Tue late Mr. R. Melhuish, of Richard Melhuish, 
Limited, tool makers, etc., Fetter Lane, E.C., left 


£27,027. 

Mr. C. E. Inorts, Fellow of King’s, has been elected 
Professor of Mechanism and Applied Mechanics at 
Cambridge. 

Srepnenson Kent, Controller-General of Civil 
Demobilisation and Resettlement, Ministry of Labour, 
has resigned. 

Str E. Wy tpsore Smirn has been elected a director 
of the Metropolitan Carriage, Wagon and Finance 
Company, Limited. 

Tue late Mr. L. G. Lenox, formerly of the firm of 
Brown, Lenox & Company, Limited, Pontypridd, left 
estate of the value of £390. 

Mr. C. T. Evennerr has resigned his 
secretary of the British Federation of 
Tinplate and Metal Merchants (Inc.). 

G. Davigs, of Beechcroft, Abergavenny, for 
many years proprietor of the Lion Engineering Works. 
who died on August 27, left £16,971. 

Tus late Mr. W. Sykes, managing director of Hard- 
ing, Richardson & odes, Limited, steel manufac- 
turers, Globe Road, Leeds, left £33,717. 

Mer. J. Wurrcuer, of the British Thomson-Houston 
Company, Limited, has joined the staff of Messrs. 
Kennedy & Donkin, Westminster, 8. W. 

Tue gross value of the estate of the late Mr. 
T. McLeod Percy, J.P., of Cinnamon House, Ince-in- 
Makerfield, ironworks’ manager, is £17,977. 

Estate of the gross value of £37,407 has been. left 
by the late Mr. J. A. Thompson, of Messrs J. L. 

mpson & Sons, shipbuilders, Sunderland. 

Tue late Mr. G. P. Rose, for many. years managing 
director of the Hyderabad Deccan Mining Company, 
Limited. left estate of the gross value of £13.485. 

Mr. Bens. Tatsot has been nominated as the repre- 
sentative of the iron and steel trades on the Joint 
Committee of the Industrial Conference. The origi- 
nal statement issued gave the name of Sir Robert 
Hadfield, Bart.. F.R.S., in error. 

Mr. G. T. McGuaznan, lately chief sales engineer 
for Scotland for the British Electric Plant Company, 
Limited, Alloa and Glasgow, has joined the firm of 
Messrs. Edmiston, Brown & Company, electrical and 
mechanical engineers, 219, St. Vincent Street. Glasgow 

Ligot. G. G. L. Preece, Lancashire Fusiliers, T.F., 
and R.E., has been demobilised and returned to his 
old post as branch manager of the Manchester district 
for Bruce Peebles & Company, Limited, Edinburgh. His 
address is, as heretofore, at 30, Cross Street. Man- 
chester. 

THe following changes of staff have been made by 
the Consett, Iron Company, Limited :—Mr. George, in 
addition to being general manager, will continue to act 
as commercial manager, with Mr. John Mathieson as 
assistant commercial manager (sales department) ; and 
Mr. F. W. Marshall as assistant commercial manager 
(buying department). Mr. Ralph Alsop has been 
appointed secretary to the company, and Mr. Wybert 
Dirth works manager at the Consett Works. 

Tue Rr. Hon. J. H. Wurttry, M.P., has accepted 
the office of President, and Lieut.-Col. C. L’Estrange 
Malone, M.P., the office of Chairman of the Executive 
Committee of the Industrial Reconstruction Council. 
The Indvstrial Reconstruction Council, which was 
founded by Mr. Ernest J. P. Benn, is a propagandist 
body having for its object the awakening of nationa! 
interest to the need for a complete system of industrial 
self-government. based on the principles of the Whitley 
Report. 


ition as 
ron, Steel, 


Parliamentary Notes. 


Metallgeselischaft Interests. 


Last month Lieutenant-Colonel Water Gvin- 
ness asked the President of the Board of Trade 
whether the British Government were ee - the 
Americal Metal Company to sell and ship lead, chiefly 
the product of Mexico, to the British market ; whether 
their capital is divided into the following shares: 
Metallgeselischaft of Frankfurt, 34,644; enry R. 
Merton & Company (in liquidation), 16,736; and 
various American interests, 18,620; and whether he 
could state who were the agents acting for the Ameri- 
can Metal Company? 

Mr. Brivceman: There is no power to prevent a 
firm allowed to carry on its business in the United 
States from shipping non-ferrous metals to this coun- 
try, so long as the transaction is in the hands of a 
firm in the United Kingdom duly licensed under the 
Non-ferrous Metal Industry Act. 1918. The answer 
to the second of the question is in the affirmative, 
except that the shares formerly held by the Metall- 
gesel'schaft of Frankfurt have, I understand, been 
transferred to the Alien Property Custodian in the 
United States. I am not aware that the American 
Metal Company have at present any agents in this 
country. 


Excess Profits and Munitions Levy. 


Mr. Batpwin informed Mr. John Davison on Feb- 
ruary 26 that the assessments to Excess Profits Duty 
and Munitions Levy made in the several financial 
years were approximately as follows :— 


Uncontrolled Controlled 
—-- establish- establi~h- Total. 
ments. ments. 
Million. Million. Million. 
£ £ 
1915-16 (last few 
days) ... ow 3 3 
191517 ... aa 153 3 156 
1917-18 ... ese 224 65 239 
1918 (first half- 
year) ... ions 167 29 196 
547 97 644 


The amount of duty outstanding in respect of the 
separate years could not be precisely stated, but the 
duty in arrears on January 1, 1919, on the above assess- 
ments was approximately 80 millions, of which about 
30 millions related to controlled establishments. 


National Factories. 


In the course of the debate on the Civil Service Esti- 
mates last month, Mr. Ketuaway, speaking for 
the Minister of Munitions, referred at length to the 
disposal of the national factories. There were 130 of 
these, and they had cost some £60,000,000. Only one 
had been sold at present, and the Government had 
made a profit of et, 
for £140,000 what had cost £133,000 to build. 
Mr. Kellaway showed that the Government did 
not propose to use the factories to compete with 
private traders ; they had come to the conclusion that 
they must either control an industry altogether, or 
leave it alone. Woolwich was an exceptional case. 
Referring generally to the operations o1 his depart- 
ment, Mr. Kellaway said that on armistice day they 
had 33,000 contracts out with an unliquidated lability 
of £312,000,000. On February 28 only 5,740 of these 
contracts were left outstanding. Since its inception 
in 1915, the Ministry had spent £1,839,000,000. The 
value of the goods which the department had to dis- 
pose of was variously med trom £200,000,600 
to #1,000,000,000. 


000 on the deal, for they had sold + 
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Fans for Ventilation, 
for Dust Removal, 
for Induced & Forced 


Draft on Boilers. 


Cupola and Forge 
Fire Fans for large 


or small duties. 


Reliable and efficient. 


Davidson & Co., Limited., 


Sirocco Engineering Works. 


BELFAST. 


| Telegrams: “LOWOOD, DEEPCAR.” 


GANISTER, CUPOLA BLOCKS, FIRE BRICKS, 
FIRE CLAY. 


Silica Bricks, Tuyeres, Stoppers, Nozzles, &c. 
STEEL MOULDERS’ COMPOSITION, SILICA CEMENT. 


J. GRAYSON LOWOOD & Co., Ltd., 


DEEPCAR nr. SHEFFIELD. 


GIBBONS 


Steel Shelving, Lockers, 
Bins, Cupboards, Etc., 


WORKS, OFFICES, BANKS, 
AND WAREHOUSES. 


JAMES GIBBONS, 
St. John’s works, WOLVERHAMPTON. 


London Office : Fisher St., Southampton Rew. 
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New Companies. 


Flexible Metal Company, Limited.—Capital £50,000 
in £1 shares. 

Twiss Engineering & Electric Transmission, Limited. 
—Capital £350,000 in £1 shares. 

Hardware & Engineering Supplies Company, Limited. 
—Capital £5,000 in £1 shares. 

Vanadium, Limited,—Capital £20,000 in £1 shares. 
Registered office :—Finsbury House, - Bloomfield Street. 
B.C. 

Concrete Engineering Company, Limited.—Capital 
£100 in £1 shares. First directors: A. Long and C. M. 
Jenner. 

Mechanical Precisions, Limited.—Capital £1,0U0 in 
£1 shares. Registered office:—30, Sandy Lane, Bir- 
mingham. 

Coventry Die-Casting Company, Limited.—Capital 
£100 in £1 shares. Registered office :—62, London 


C. Bradiord, Limited.—Capital £25,000 in £1 shares, 
to carry on business of dealers in tools and machinery. 
Registered office: 2, Key Hill Drive, Birmingham. 

George Stephenson & Company (Leeds), Limited.— 
Capita! £65,000 in £1 shares, to act as wholesale ana 
retail merchants, storers of ferrous and non-ferrous 
metals. 

Watson Brothers (Rochdale), Limited. — Capital 
£10,000 in £1 shares, to carry on the business <f 
engineers. Registered office :—Lower Tweedale Street. 
Rochdale. 

Inwood Motor & Engineering Company, Limited. — 
Capital £15,000 in £1 shares (10,000 10 per cent. prefer- 
ence). Registered office:—Vernon House, Bloomsbury 
Square, W.C. 

Edmonds, Limited.—Capital £5,000 in £1 shares, 
to acquire the existing business of concentrating 
smelting and rendering merchantable metalliferous ana 
mineral substances and alloys. 


Wal, E.C. 
Mascotte Engineering Company, Limited.—Capitai 
£10,000 in £1 shares. Registered office :—237a, Kensal 


Road, London. 
Bridge Foundry Company, Limited.—Capita] £5,000 
in £1 shares. Registered office: Bridge Street, Wed- 


nesbury, Staffs. | | 


Selwyn Machine Works, Limited.—Capital £2,000 in 
£1 shares, to adopt an agreement with G. F. Bullock 
and H. J. King. 


Radi-Arc Electric Welding Company, Limited.— - Pressed 
Capital £200 in £1 shares. Registered office: 72, Regent 
Street, London, W. Steel 


National Machinery Company, Limited. — Capital 
£2,000 in £1 shares. First directors: J. H. Peterson 
and A. E. A. Langhorne. 

Eres Engineers, Limited.—Capital £20,000 in £1 
shares. First directors: F. J. Gordon (Chairman), | 


Foundry 
Ladles 


Plain or Lipped. 


A. 8. F. Morris, and A. W. Shillan. 

S. J. Vinson & Company, Limited.—Capital £10,000 
in £1 shares, to carry on the business of steel mer- 
chants. Registered office :—Gloucester. 

Manchester Tool Company, Limited.—Capital £15,000, 
in £1 shares, to take over the business of too] merchants 
carried on at 2, Mayes Street, Manchester. 


George Becker Engineering Company, Limited.— 
Capital £500 £1 shares (1,000 preference). Permanent JOSEPH SANKEY & SONS, LO., WELLINGTON i 
directors: G. Becker and F, D. A. Vincent. 


DIE-CASTING MACHINE AND WHITE METALLING PLANTS 


For all Soft Metals, Aluminium Alloys, &c. 


CONSISTING OF THE 


MONOMETER DIE CASTING MACHINE, 
WHITE METAL MELTING FURNACE, 
MOULD AND BEARING HEATING OVEN, 
and TINNING FURNACE. 


We are also Makers of Crucible and Non-Crucible Furnaces in capacities from 30 to 1,000 lbs., and from 
1,000 lbs, to 10,000 lbs., for all Ferrous and Non-Ferrous Metals, Steel, Malleabie Tron, &c. 


Sole Makers :—THE MONOMETER MANUFACTURING CO., Ltd., ASTON, BIRMINGHAM. 


LEGGE’S IRON CEMENT, 
ty, The most efficient for ‘general ‘Engineering and Foundry Work. 


It repairs permanently and effectively makes good all defects in Castings, 
leaking parts and connections in Steam, Water, Gas and Air, etc. 
WRITE TO MANUFACTURERS— 


16, South Castle St., F, THOMPSON LEGGE & C0. LiveRPooL. 
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Telegrams: “Durrans, Pennistone.” Telephone: 21, Pennistone. 


Established 1863. 


JAS. DURRANS & SONS, 


Works, Penistone, 


Manufacturers of all 


FOUNDRY EQUIPMENTS 


COMPOSITION BLACK LEAD, PLUMBAGO, CORE GUM, WHITE DUST & COAL DUST 


Ladles, Cupolas, Fire Bricks, Gannister, Stone Flax, Loam and Sand Mills, 
Casting Cleaners, Studs, Chaplets, Pipe Nails, Sprigs, Brushes, Wire Brushes, 
Core Ropes, Beilows, Buckets, Spades. Forks, Riddles, Sieves, Barrows, Etc. 


Improved Foundry Rattler or 


= 7 


These Machiués are invaluable for a Foundry, doing a larger amount of work ofa 
cupertee quality, in a much shorter time than can be done by hand, without skilled 
our. 
The following testimonial explains itself :— 
“Dear Sits,—-We have been using your best Blacking for a large number of years, and always use it on ow 
large Ingot Moulds, which, as you know, we have made up to 85 tons in weight. 
Yours faithfully, THE BRIGHTSIDE FOUN DRY & ENGINEERING CO., LD. 
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MONTHLY PRICE LIST. 


prices, unless otherwise specified, are those obtaining at the 


CONTROL PRICES. 


Pig-iron. 
East Coast hematite 
Mixed, Nos. 1, 2 and 3 
Special, under .04 p. and s. 
Special, under .03 p. and s. 
Special, under .02 p. and s. 
Scottish hematite— 
Mixed Nos.1,2and3 
Special, under .03 p. and 8. 
Welsh hematite— 
Mixed Nos.1,2and3 
Special under .03 p. and 8. 
Special, under .02 p. and s. 
West Coast hematite— 
Mixed, Nos. 1, 2 and 3 
Special under .03 p. and s. 
Special under .02 p. and s. 
Malleable hematite— 
Refined cupola cast 
Ditto guaranteed anal. 
Cast direct from Blast 
Small, all grades 
Medium, white to grey mottled 
Medium, all other es 


je, a 
fal O.K. 


Warner, 8 
Blackheart™ 
Cleveland, No. 1 
Other grades 
Basic 
Derbyshire, Leices., and Notts.- 
_ No. 4 Forge. 
No. 3 
No. 2 Foundry 
No. 1 Foundry 
Basic 
Lincolnshire, basic or foundry 
Northamptonshire, 4 
No. 4 Forge 
No. 3 foundry 
No. 2 foundry 
No. 1 foundry 
Basic 
North Staffordshire, No. 4 forge 
Foundry numbers. . 
Basic 
South Staffs., and Wores - - 
lorge 


= 
or 


cous 


“ Part Min 

“Part Mine” foundry 

Common Staffordshire 

“ All Mine ”’ forge .. 

“* All Mine ” foundry 

“Warm Air” forge 

“Warm Air” foundry 

Special quality ‘Lord Dudley's 
cylinder .. 

Cold blast iron 


Basic 
Cleveland, Derbys 


Leices., 


shire, 
Lincs., Nort! hants, North Staffs. forge 


foundry selected to specified analysis, 2s. 
extra ; Derbyshire, Leices. and Notts foundry, 
Beet ‘under 1 per cent., 58. extra. 
ttish and forge— 8. d. 
Nos. 3, 4 and low grades of Monk- 
land, Eglinton 
and Gova 514 0 
Nos. 3, 4 — lower grades of all 
other brands 515 6 


Denby Scotch 
Denby best 


Den it best 
Robert Heath & Sons, Ltd.— 
Special cyliuder ., : 
Yorkshire Iron & Coal Co., Ltd.— 
Special cylinder .. 510 0 
Newton Chambers & Co , Lta.— 
Price delivered consumers not to exceed 
delivered price of Scotch foundry. 

Glengarnock or equal). 

'o the above-mentioned prices for pig-iron a 
sum not epeeating 14 per cent. on such prices 
may ed in the case of by persons 
other than the makers 

In all districts 1s. extra may be charged 
ic cast in chills. 
All per ton net f.0.t., makers’ works, 


of the current month. 


High-Speed Tool Steel, 

The maximum prices for high-speed 
steel nave been 
Finished bars, i4% Tung. 3s. 4d. 

pert bars, 18% Tung. 3s. 10d. 
basis. Extras as per authorised 
oS te prices are net vered buyers’ 


Ferro-Al loys 
*Ferro-manganese 80% .. 
” export —_ 
* F.o b. Liverpool. 


Non-Ferrous Metals. 
Copper. 


locco 


Delivery 2 Cwt free to any 
10 per cent. Copper £40 above 


Price of best 
Phosphor Tin (5 dy! cent.) -. £20 above 
price of English Ingots. 
(Phosphor-bronze prices supplied by 
CHARLES CLIFFORD AND Son, 
FazELEy MILLs, BIRMUNGHAM). 
*Chromium (Metallic). 
98/99% purity, per lb. 
*Mickel. 
In cubes, 96/99% purity Per ton 
Silver. 
Ingots for raisi 


ier ond Verte: 
» rolled to spoon size es 


14, 19 
1/6 ,, 1/11 


Hy. Eee brkn., between 14 cwt. and £ 8, 

Hy. machy .. brkn., bet. 1} cwt, and 

10 cwt. 5 
Cold blast, brkn., bet. 1k cwt. and 

| 10 cwt. 


& blast furnace 


*Mol: ba am Metal. 
96/98% purity. . per Ib. 
“Gobalt Metal. 
97% purity ..perib. .. 
75 tb. bottle 


* Net, Delivered Sheffield Works. 


Scrap Iron and Steel. 
Cleveland.s. d. 
Steel heavy melting... — 


55 
110 
Control 
Heavy Steel Melting Scrap 105.0 125 
Steel Pianings, Turnings and Borings 65 
Steel Planings, Turnings and Por- 
ings mix with Wrought Iron, &e. 50 
Steel Scrap, all other Classes ae. 95 
Wrought [ron Scra 
Ditto, mixed with 95 
Turning wand Bor’ rings 
mixed with Steel, 
Per oa delivered ‘Buyers’ Works, 


Cast-iron Scrap. 


ee 6 15 
Ingot mould, unbroken ee -60 
Ditto, brkn., bet. 5 ewt. and 2 tons 6 6 
Ditto, between cwt.andS5cwt. 6 10 
Extra for breaking into pieces not 

exceeding 14 cwt. .. 

Railway chairs for re-melting 
news lumps, not above 2 tons 


Burnt, broken, Tead. for cupola 
Burnt fire bars y pol 


oem 


o OO 


Per ton f.o.r. or f.i.b. Serap mere rchants’ 
commission, 24 per cent.; additional 108, 
allowed, except for railway chairs and tura- 


| ings and borings, to cover inwards carriage 
and handlings on sales from scrap yards. 


truck 0 

Ditto,d/d Birmingham Statns. 44 0 
Yorkshire, id London 
Stations, In truck .. 42 6 

Ditto.d/d Birmingham Statns. 39 6 


CONTROL PRICES OF COKE. 8. 


85 
45 


Yorkshire, Lancashire, Stafford: 
shire, Notts., Derbyshire, Lines ,& 
Midland Counties b furnace 

Ditto. foundry. . 
Ditto. steel melting (Sheffield Dist 

South Wales blast furnace ee 

per ton net. t.0.t. evens. 
Cumberland b blast furnace 2 
d/d West Coast furnaces 


$ saree 


= 
Whe undesmentionss commencement | 
| | Metal Pewter 
per b, 
The fixed prices for scrap which must | 
| Be to steel makers’ works are as | 
ws 
‘Millings anc Turnings to 4d. | 
| Bar Ends oe os 4d. ,, 5d. | 
Both per Ib. net delivered stec! makers’ wii 
| works 
London (f.0.b.). 
£ead | Heavy steel we 104 6 
-- 25 0 
30 G6 O 0 
| 
17 | | 
17 s. a. 0 
12 | Standard, ox a @ 7710 O | + 
| Three months oo 0 7710 0 
0 
Best selected .. 82 83 0 0 
Standerd, Cush -+227 0227 5 
10 Bag} hree months 5 0 
14 Bers .. .. :.227 
16 | Refined 
17 
17 Spelter. 
7 | ordinary oo -- 3710 
9 pecials. . > 
10 | Hard .. 2610 0 
12 | British ee 33 0 
15 Soft Foreign (net) .. 25 0 0 -- 
ee 
Antimony. 
0 | Regulus | ron and 
15 Aluminium. 
15 | Virgin Metal 98/99% | 
0 per ton ad = 
15 } Phosphor Bronze. 
Incors. Per 
8 7 Alloy No. I. or II 
Middlesbrough. 
| Glasgow. 
. or cee ee ee Coke ee 47 6 
ee oe Welsh or Durham 
| No. Chill, Gast, Solid | 53 
Denby Iron and C m } aud 
a. 
\ 0 
0 
0 
sc 
| 0 
| a 
, a 
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SITUATIONS VACANT AND WANTED. 


FOR SALE AND WANTED. 


OUNDRY FOREMAN desires suitable change, 
having a thorough practical knowledge of iron- 
founding, both loam and sand, also non-ferrous metals ; 
skilled in high-class engineering ; jobbing and repetition 
work; 10 years’ experience in the control of men.— 
Address, Box No. 196, Offices of the Founpry Trape 
JouRNAL, 165, Strand, London, W.C.2. 


‘ OUNDRY MANAGER.—Wanted, a practical and 
energetic man to take control of a large Iron 
and Brass Foundry; preference given to one having 
experience in economical production of large and small 
castings. Applicants should give particulars of their 
experience, and also state age and salary desired. 
Applications will be treated as strictly confidential.— 
Box No. 204, Offices of the Founpry TrapE JouRNAL, 
165, Strand, London, W.C.2. 


A FIRM OF ENGINEERS requires EXPERIENCED 

MAN to organise, equip, and control small 
Foundry making all classes of castings for small internal 
combustion engines. Only man of proved capacity in 
a similar line will be considered. Applicants must have 
experience in the latest foundry methods, and also 
have a technical training in the mixing of metals.— 
Apply, stating age, experience, and salary required, to 
Box No. 198, Offices of the Founpry TrapE JouRNAL. 
145. Strand, London, W.C.2. 


OREMAN wanted for Malleable Iron Foundry, 
engaged mainly on repetition output, 6 tons per 

week of medium and light castings.—Apply, with fall 
articulars of experience and salary required, Box 212, 
‘OUNDRY TRADE JOURNAL, 165, Strand, London, W.C.2. 


FOUNDRY FOREMAN. 

R EQUIRED by firm in Midlands a capable Iron 
Foundry Foreman, (used to handling up-to-date 

lant for medium-size castings. Applicants should 
have held similar position and be well up in economical 
production of sound castings. Only men of first-class 
experience should apply.—Apply, of 
experience and salary required, to :—Box No. 214, 
Founpry Trade Journat, 165, Strand,’'London, W.C.2. 


INGOT MOULDS. 

OREMAN WANTED for a works from which a 
daily output of 200 tons of 3-ton Ingot Moulds 
13 required. A good salary will be paid to a man who 
has experience of operating jolt rammers, continuous 
casting, and the most modern methods to ensure the 
cheapest production. Preference given to a man who 
has turned out this class of work in greensand, with 
semi-skilled labour.—Apply, in first instance, giving 
full particulars of experience, references and remunera- 
tion required, to Box No. 200, Offices of the Founpry 

TrapEe JouRNAL, 165, Strand, London, W.C.2. 


A ~ VERY good opening occurs in a new foundry fer 
a FOREMAN IRON MOULDER who is capable 
of taking complete charge, organising the shop, and 


- producing castings at the lowest cost. He will benefit 


in extra ratio to the profits produced and from expan- 
sion of the business.—Box No. 194, Offices of the 
FounpDRY ‘TRADE JOURNAL, 165, Strand, London, W.C.2. 


ANTED; for steel foundry near London, 
thoroughly experienced PATTERN MAKER 
for new pattern shop. Man engaged must be experi- 
enced in pattern making and pattern plete making for 
machine moulding.—Write fully, stating experience 
and wages required, and enclosing copies of testimonials 
to Box 202, Offices of the Founpry TrapEe JournaL, 
165. Strand, London, W.C.2. 


oe ~ required to represent company manufac- 
turing first-class CORE BINDER. Must have 
established connection amongst — 
Box 186, Offices of the Founpry Trape Journat, 165, 
Strand, London, W.C.¥. . 


UPOLAS FOR SALE.—2 by Green’s, Keighley, 

30 in. dia. inside steel shell; melt about 30 cwts. 

per hour each; fitted wind bells and spark arresters. 

Also BLOWING FAN, staging, etc., to suit above. 

Can be inspected, Leicester.—Address, Box 172, 

Offices of Founpry Jourwnat, 165, Strand, 
London, W.C.2. 


WIRE SHORTS IN COILS. 
All Gauges. 
Cheap. 
W. PATTISON, 
WIDNES. 


FOR SALE. 
1. New Foundry Cupola, Whiting type, by Jackman’s, 
3 to 5 tons per hour capacity. 
2. Foundry Cupolas, Whiting type, 2 tons per hour 
capacity. 
3. Jackman’s Power Sand Riddles. 
3. Jackman’s Power Sand Mixers. 
2 No. 3 and 2 No. 35 Jackman’s Blowing Fans, for 
Cupolas. 
4. Fettling Tubs. 
All in good condition, only having worked six monthe. 
Can be inspected at our works. 
SUMMERSCALES, LIMITED. ; 
Phoenix Foundry, 
Keighley. 


P LAIN jarring MOULDING MACHINES wanted, 

8 in., 10 in., and 12 in. ; state makers and price 
wanted.—Address. Box No. 210, Offices of the Founpry 
TRADE JourNAL, 165, Strand, London, W.C.2. 


ae SALE, SAND BLAST MACHINE for scaling 

ribbon steel, fitted with elevator and feeding 
appliance, together with 15 h.p. E.C.C. motor, 460 volt., 
and starter. air compressor, and air tank.—Full par- 
ticulars on application, W. Prerry & Sons, Liurrep, 
Ipswich. 


RIPLE Draw type CORE OVEN; first class con- 
dition ; made by Jackman, cost £80; No. 3 hand 
RAM ROLL over-draw moulding machine, 3 ft. 6 in. 
oy 3 ft. plate, draw 15 in., by Darling & Sellars; no 
reasonable offer refused.—Address, Box No. 192, Offices 
of the Founpry Trape Journat, 165, Strand, London, 
W.C.2. 


MISCELLANEOUS. 


NGINEERS, Architects and Builders experienced 
in the designing and erection of modern labour- 
saving shops for general engineers are invited to gubmit 
their propcsals and references of work done, and if 
favourably considered the applicant may anticipate 
hearing iurther from the advertiser.—Box No. 208 
Offices of the Founpry Trape Journat, 165, 
Londora, W.C.2 


IRM of General Engineers contemp'ate the erection 
of a Modern Labour-Saving Casting Foundry to 
employ 250 moulders and casters. They invite 
designers, builders and patentees to submit suggestions, 
plans or appliances for consideration with a view to 
adoption if suitable. Suggestions invited to utilise the 
waste heat of the cupolas for raising steam for heating 
and other purpcees at low pressures.—Write, Box No. 
206, Founpry Trape Journat, 165, Strand, London. 
W.C.2. 
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CORE GUM. — GLUTRIN. — CORE OIL. 
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PARTING. — PLUMBAGO. 


‘SLNAA XVM 


Established 1890. Telegrams : Wm. Olsen, Hull. 


CRUCIBLES. — RESIN. — GANISTER. 


WILLIAM OLSEN, Ltd., 


Materials and Requisites for Ironwork, &c., 
COGAN STREET, HULL. | 


By which Wheels or Pulleys of any description or sizt 
from 3 inches to upwards of 20 ft. diameter can be made, 


THE MOST COMPLETE AND EFFICIENT 
MACHINE HITHERTO INTROD UCED TO 
ENGINEERS. 


All Machines warranted to Mould with the greatest accuracy and Precision. i | 


GEARING WHEELS 


Spur or Bevel, Straight Teeth and Doubie Helleal 
Teeth Supplied to Consumers. 


& ‘BELT PULLEYS, 


WM. WHITTAKER SONS, 
SUN IRON WORKS, OLDHAM. 
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